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RECORD OF DECI SI ON

OREGON GULCH CPERABLE UNIT 10
CALI FORNI A GULCH SUPERFUND SI TE
LEADVI LLE, COLORADO

The U.S. Environnmental Protection Agency (EPA), with the concurrence of the Col orado
Departnment of Public Health and Environnent (CDPHE), presents this Record of Decision

(RCD) for the Oregon Qulch Operable Unit 10 (QU10) of the California Qulch Superfund Site in
Leadville, Colorado. The ROD is based on the Admnistrative Record for Oregon Qul ch QUL0,
including the Renedial Investigation/Feasibility Study (RI/FS), the Proposed Plan, the public
comrent s received, including those fromthe potentially responsible parties (PRPs), and EPA
responses. The ROD presents a brief summary of the RI/FS, actual and potential risks to human
health and the environnment, and the Selected Renedy. EPA followed the Conprehensive

Envi ronnent al Response, Conpensation, and Liability Act, as anended, the National

Contingency Plan (NCP), and appropriate guidance in preparation of the ROD. The three
purposes of the ROD are to:

1. Certify that the remedy sel ection process was carried out in accordance with the
requi renents of the Conprehensive Environnmental Response, Conpensation,
and Liability Act, 42 U S.C. 9601 et seq., as anmended by the Superfund
Adnendrent s and Reaut hori zation Act (collectively, CERCLA), and, to the extent
practicable, the National Contingency Plan (NCP);

2. Qutline the engineering conponents and renedi ati on requirenments of the Sel ected
Renmedy; and
3. Provide the public with a consolidated source of information about the history,

characteristics, and risk posed by the conditions of Oregon GQul ch QU10, as well
as a summary of the cleanup alternatives considered, their evaluation, the
rati onal e behind the Sel ected Renedy, and the agenci es' consideration of, and
responses to, the conments received.

The ROD is organi zed into three distinct sections:

1. The Decl aration section functions as an abstract for the key infornmation
contained in the ROD and is the section of the ROD signed by the EPA Regi onal
Adm ni strator and the CDPHE D rector.

2. The Deci si on Summary section provides an overvi ew of the QUL0
characteristics, the alternatives evaluated, and the analysis of those options. The
Deci sion Summary al so identifies the Sel ected Renedy and expl ai ns how t he
remedy fulfills statutory requirenents; and

3. The Responsi veness Summary section addresses public comrents recieved on
the Proposed Plan, the RI/FS, and other information in the Adm nistrative Record.



DECLARATI ON
SI TE NAME AND LOCATI ON

O egon @Qul ch Qperable Unit 10
California @ulch Superfund Site
Leadvil | e, Col orado

STATEMENT COF BASI S AND PURPCSE

Thi s deci si on docunent presents the Sel ected Renedy for Oregon Qulch QULO within the
California @Qulch Superfund Site in Leadville, Colorado. EPA wth the concurrence of CDPHE,
sel ected the remedy in accordance with CERCLA and t he NCP.

This decision is based on the Administrative Record for Oregon GQulch QULO within the
California @ulch Superfund Site. The Administrative Record (on mcrofiln and copies of key
docunents are available for review at the Lake County Public Library, located at 1115 Harrison
Avenue in Leadville, Colorado, and at the Col orado Mountain College Library, in Leadville,

Col orado. The conplete Adm nistrative Record may al so be reviewed at the EPA Superfund

Record Center, located at 999 18th Street, 5th Floor, North Terrace in Denver, Col orado.

The State of Col orado concurs with the Sel ected Renedy, as indicated by signature.
ASSESSMENT OF THE SI TE

Actual or threatened rel eases of hazardous substances at and from Oregon Qul ch QU10, if not
addressed by inplenmenting the response action selected in this ROD, nmay present an i nm nent
and substantial endangernent to public health, welfare, or the environnent.

DESCRI PTI ON OF THE SELECTED REMEDY

The Sel ected Renedy is the second response action to be taken at Oregon Qul ch QUL0 of the
California @Qulch Superfund Site. The first action taken at Oregon Gul ch QU10O was conpl et ed

in Cctober 1996. This renoval action inplenented the Action Menorandum (EPA, 1995) for

m scel | aneous tailings and stream sedinent in Oregon Qul ch and invol ved excavation of

approxi mately 3,500 cubic yards of sedinent and soil fromthe channel and floodplain of O egon
@il ch downstream of the Oregon Qulch Tailings Inpoundnent. The excavated naterial was

then placed on top of the inpoundnent. Follow ng sediment renoval, a channel capabl e of
conveying a 100-year flood event was constructed by mixing linestone in the first foot of

subsoi |l underlying the channel, installing a geotextile, and placing riprap. The area outside
the 100-year channel and within the 500-year floodplain was stabilized by placing a 12-inch
thick layer of fill in the excavated area, regrading the excavated area, anending the soil, and

revegetating. A sedinmentation pond was constructed in Oregon Qul ch downstream of the toe of the
tailings inmpoundnment to reduce sedinment load in runoff fromthe tailings enbanknent. This
renmoval action is consistent with the Sel ected Renedy which is described bel ow.

The Sel ected Remedy for addressing the Oregon Qulch Tailings Inpoundnent is a Milti-Layer

Rock and Soil Cover with a Geosynthetic Barrier as presented in the Final Focused Feasibility
Study for Oregon Qulch Qperable Unit 10 (SM/TerraMatrix, 1997) as Alternative 5. The

Focused Feasibility Study (FFS) eval uated and screened renedial alternatives retained in the
site-wi de Screening Feasibility Study (EPA, 1993) for inpounded tailings, stream sediment, and
fluvial tailings within QJ10. The FFS used a conparative analysis to evaluate five alternatives
and identify the advantages and di sadvant ages of each. The Selected Renedy for the tailings

i mpoundnent will consist of regrading the i npoundnent surface to provi de positive drai nage

and flattening the enbanknent side slopes to 3:1 or less. A geosynthetic barrier will be
installed to control infiltration over the entire regraded i npoundnment (top and side sl opes),

foll owed by a geoconposite drainage |layer. An 18-inch-thick vegetated soil layer will be placed
on the top of the geoconposite drainage layer. On the side slopes, an 18-inch-thick |ayer of
random fill overlain with an erosion-resistant 6-inch-thick gravel |ayer woul d be placed over
t he geoconposite drainage layer. 1In addition, lined diversion ditches will be constructed to

divert potential run-on fromthe tailings and convey runoff fromthe covered tailings surface.
Adj acent to the inmpoundnment, the diversion ditches will be constructed with a | ow perneability
lining to elimnate infiltration. A groundwater cut-off trench will also be installed in the



O egon @l ch pal eo-channel upgradi ent of the inpoundnent to further prevent shall ow groundwater
frompotentially infiltrating the tailings.

The Sel ected Renedy i ncludes active nanagnent of the seep currently discharging at the toe of
the Oregon Qulch Tailing I npoundnent during the interimperiod frominplenentation until the
seep does not negatively inpact surface water quality. Active managenent of the seep di scharge

will be perfornmed during non-freezing conditions and will include collection and either punping
or transport of the collected flowto the Yak Tunnel Treatnent Plant or other suitable treatnent
options. Design of the Selected Renedy will include a drain systemat the toe of the

enbanknent to allow the seep discharge to flow unrestricted and to be collected in a controlled
nanner .

The Sel ected Renmedy is protective of human health and the environnment through the foll ow ng:

1. The cover will elimnate airborne transport of tailings particles and limt the potential for
contact of precipitation and surface water with tailings nmaterial;

2. Ponding of water on the tailings surface will be mnimzed, reducing infiltration into the
i npoundnent ;

3. Infiltration through the tailings will be greatly reduced due to the geosynthetic barrier;.

4, Erosion and transport of tailings will be elimnated by vegetated and gravel surface
treatments;

5. Stability of the side slopes will be increased by regrading to flatten existing slopes prior
to constructing the soil cover.

STATUTCORY DETERM NATI ONS

The Sel ected Renedy is protective of human health and the environnent, conplies with federal
and state requirenents that are legally applicable or rel evant and appropriate to the renedial
action, and is cost effective. Gven the type of waste present at this site, this remedy uses
permanent solutions (e.g., engineered covers) to the naxi mumextent practicable and satisfies
the preference for renedies that reduce toxicity, nobility, or volume as a principal elenent.
Because this remedy may result in hazardous substances renai ning on site above heal t h-based
levels, a revieww |l be conducted within five years after commencenent of renmedial action to
ensure that the remedy continues to provi de adequate protecti on of human health and the
environnent. This renedy is acceptable to both the State of Col orado and the community of
Leadvi l | e.
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1.0 SITE NAME, LOCATION, AND DESCRI PTI ON

O egon @Qul ch Qperable Unit 10
California @ulch Superfund Site
Leadvil | e, Col orado

The California @il ch Superfund Site is located in Lake County, Colorado, in the upper Arkansas
Ri ver basin, approximately 100 m |l es sout hwest of Denver (see Figure 1). The study area at the
Site enconpasses approximately 16.5 square nmiles and includes the towns of Leadville and
Stringtown, a portion of the Leadville Historic Mning District, and the portion of the Arkansas
River fromits confluence with California Qulch dowmstreamto the Lake Fork Creek confl uence.
Oegon Qulch is an epheneral tributary to California Qulch that flows only during the spring
runof f event and during sumer storns. The Oregon Qul ch watershed drains approxi mately 185
acres including the 15.8-acre area of QU10. The California Qulch Superfund Site has been

organi zed into 12 operable units (OJ). Figure 2 shows the Site study area boundaries and the
location of QUIO within the California @Qulch Superfund Site.

QU10 is defined as the 500-year floodplain of Oregon Quich fromits headwaters to its
confluence with California @Gl ch (USDC, 1994). Sources of netal |oading within QULO include
the Oregon Qulch Tailings |Inpoundnent and m scel | aneous tailings and stream sedi nent
contained within the 500-year floodplain of |ower Oegon Qulch. Lower Oregon Qulch is
defined as the portion of the gulch downstreamof the tailings inpoundrent.

The Oregon Qulch Tailings | npoundnent and the 500-year floodplain of Oregon Qul ch

conprise approxinmately 14.2 acres and 1.6 acres, respectively, of the area of QUL0. O egon
Qilch is a small V-shaped valley with surface water flowing in a northwesterly direction. The
gul ch extends approximately one mle fromits headwaters, at an el evati on of approximately

10, 400 feet above nean sea level (AMBL), to the confluence with California Qulch, at an

el evation of approxi mately 10,025 feet AMSBL. The tailings inmpoundnent is |ocated

approximately 1/2 mle upstream of the confluence of Oregon and California gul ches and

contai ns approxinately 485,000 cubic yards of tailings. Based on analysis of tailings sanples
collected fromthe i npoundnent, the tailings represent a source of inorganic nmetals including
arsenic, cadm um copper, lead, silver, and zinc. A perennial seep discharges at the toe of the
tailings inmpoundnent and represents a source of acidic water and netals |oading to surface water
and groundwater in |lower Oregon Qulch (SM/TerraMatrix, 1997).

Lake County is relatively small (380 square mles) and is predominately rural, with a 1990
popul ation of 6,007 (U S. Departnent of Commerce, 1990). About half of this popul ation
resides within the Gty of Leadville. The population of Lake County has fluctuated with the
mning industry. The popul ation increased to about 9,000 between 1960 and 1981 and then
declined throughout the 1980's. About two-thirds of the land in Lake County is federally owned
and is either part of San Isabel National Forest or nanaged by the Bureau of Land Managenent.

Land surrounding and within California Qulch is predom nately dedicated to mning,
commercial, and residential uses (SM/TerraMatrix, 1997).

Land within QU10 is privately owned by either the Res-Asarco Joint Venture or Resurrection

M ni ng Conpany, except for County Road 6, which is owned by Lake County and two snal |

parcel s of federally owned | and managed by the Bureau of Land Managenent. County Road 6
crosses Oregon Qulch approxi mately 90 feet upstreamof its confluence with California Qulch.

A corrugated nmetal culvert conveys surface flow under County Road 6. A dirt road extends from
County Road 6 near the confluence of Oregon and California Qulches to the tailings

i mpoundnent. The dirt road was extended past the inpoundnent and to the southwest to re-
connect with County Road 6 during construction in 1995. No other inprovenents or structures
exist in Oegon Qulch (SM/TerraMatrix, 1997).

The climate of Lake County is dry, but otherw se typical of nost al pine regions in the southern
Rocky Mountains. The average annual nmaxi mumtenperature in the Leadville area is 50.5

degrees Fahrenheit and the average annual mninmumtenperature is 21.9 degrees Fahrenheit,

with an annual nean tenperature of 37.3 degrees Fahrenheit. The south-central portion of the
county, at an elevation near 9,000 feet AVBL, receives about 10 inches of precipitation

annual ly. Wnd is predominantly fromthe northwest, with speeds typically fromO to 30 mles per



hour (nmph) (WCC, 1994). Popul ated areas of Leadville are predom nantly upwi nd of QU10
(SM/TerraMatrix, 1997).

2.0 OPERABLE UNIT H STORY AND ENFORCEMENT ACTI VI TI ES

The California @il ch Superfund Site is located in the highly, mneralized Col orado M neral Belt
of the Rocky Mountains. Mning, mneral processing, and snelting activities have produced
gold, silver, lead, and zinc for nore than 130 years in the Leadville area. Mning and its
related industries continue to be a source of inconme for both Leadville and Lake County. The
Leadville Hstoric Mning District includes an extensive network of underground m ne workings in
a mneralized area of approximately 8 square nmles |ocated around Breece HII. Mning in the
District began in 1860, when placer gold was discovered in California Gulch. As the placer
deposits were exhausted, underground worki ngs becanme the principle nethod for renoving gold,
silver, lead, and zinc ore. As these mnes were devel oped, waste rock was excavated along with
the ore and placed near the mne entrances. Oe was crushed and separated into netallic
concentrates at mlls, with mll tailings generally slurried into tailings inpoundnents.

The Oregon Qulch Tailings | npoundnent received tailings fromthe Resurrection-Asarco mll in
California @ulch fromapproxi mately 1942 through 1957 (Foothill Engi neering Consultants

[FEC], 1995). Renoval action activities, perforned during Septenber and Cctober 1995,

included the relocation of 28,000 cubic yards of tailings and underlying soil fromthe Col orado
Zinc-Lead (CZL) Tailings | npoundnent to the Oregon Qul ch Tailings | npoundnent

(SM/TerraMatrix, 1995a). An additional 550 cubic yards of sedinent excavated fromthe

cul vert and enbankment in California @il ch, on property owned by Dorothy Hayes, within O
were deposited on top of the Oregon Qulch Tailings Inpoundnent in Septenber 1996
(SM/TerraMatrix, 1997).

The California Qulch Site was placed on the National Priorities List (NPL) in 1983, under the
authority of the Conprehensive Environnental Response, Conpensation, and Liability Act
(CERCLA) of 1980. The Site was placed on the NPL because of concerns about the inpact of

m ne drainage on surface waters in the California @Qulch and the inpact of heavy netals | oading
in the Arkansas River (EPA, 1997). Several subsequent investigations have been conducted
within the California @l ch Superfund Site that have addressed the Oregon Qulch Tailings

| mpoundnent (QU10).

The investigation conducted by Danes & Moore (D&M 1986) was performed to assess the

sl ope stability of existing tailings inmpoundnments in California @ulch and O egon @Qul ch. The
investigation also included devel opnent of conceptual renediation plans for the inpoundnents,
surface water drainage and runoff controls, and addressed erosional concerns related to the
tailings inmpoundments. Wth respect to the Oregon Qulch Tailings |npoundnent, the
investigation consisted of performing a site reconnai ssance, and soil sanpling to determne the
engi neering characteristics of the tailings and foundation soils (SM/TerraMatrix, 1997).

Water, Waste and Land, Inc. (WA) conducted a hydrologic investigation of the California

@il ch drai nage for Resurrection Mning Conmpany in 1989 (W\W, 1990). The study included

surface water, groundwater, and sedi nent sanpling, |aboratory analysis of sanples, and an
inventory of mine wastes. The prinmary objectives of the investigation were to characterize the
surface water and groundwater quality and flow patterns, and to identify sources of netal
loading in California Qulch. Surface water was sanpled at 49 |ocati ons and sedi nent was sanpl ed
at 50 locations in June 1989. Thirty-four locations were sanpled for surface water in the fal

of 1989. The sanple locations included Califoma Qulch and tributary drai nages, including O egon
Qul ch

In Septenber 1990, EPA and the potentially responsible parties (PRPs) entered into an

Adm ni strative Order on Consent (AQC) for the perfornmance of soils sanpling and air
nonitoring. EPA issued a Unilateral Admnistrative Order (UAO which required Resurrection
to conduct and conplete the final Soils Investigation Work Plan. Field work was conpleted in
1992 (EPA, 1997).

A surface water renedial investigation (Surface Water RI) of the California Qulch Site was
conducted in 1991 and 1992. The final Surface Water Rl report was issued in 1996 by Col der
and Associ ates describing the results of the surface water investigation (CGolder, 1996a). The
study included surface water and sedi ment sanpling in the Arkansas River anct its tributaries,



including California @Gulch. Oegon Qulch was sanpled at one site just upstreamof its
confluence with California Gulch. California @Qlch was sanpl ed upstream and downstream of
its confluence with Oregon Qul ch

A groundwat er renedial investigation (Hydrogeologic RI) at the California Qulch Site was
conducted fromthe fall of 1991 through the winter of 1992. The study included installation of
nonitoring wells and pi ezoneters, water |evel neasurenents, and groundwater sanpling and

anal ysis. The final Hydrogeologic R Report describing the results of the investigation was

i ssued by Col der and Associates in 1996 (Col der, 1996b). nbjectives of the study were to
investigate groundwater quality and flow directions, evaluate potential inpacts to surface water
receptors, and to characterize background groundwater quality. O egon Qulch groundwater was
sanpled at six nonitoring wells. Additional piezoneters and nonitoring wells in the vicinity of
the confluence of Oregon @Qulch and California GQulch were utilized to evaluate the inpacts of

O egon @l ch surface water and groundwater on California Qul ch groundwater.

The Tailings RI (WCC, 1994) perforned in the fall of 1991 was a conprehensive investigation
enconpassi ng five major tailings inpoundnents and seven fluvial tailings deposits at the
California Gulch Site. The field prograns related to the O egon @l ch Tailings | npoundnent
consisted of the following activities: (1) collection of surface tailings conposite sanples for
geochemi cal analysis; (2) drilling of 11 borings in or near the inpoundnent for geochem cal and
geot echni cal testing of subsurface nmaterial properties; (3) conpletion of nonitoring wells in
ei ght of the borings for groundwater |evel neasurenments, in-situ perneability tests, and
groundwat er sanpling; (4) collection of surface water and groundwater sanples to characterize
wat er quality upgradi ent and downgradi ent of the inpoundrment; and (5) collection of water
sanples fromwells conpleted within the inpoundnent to characterize the quality of the tailings
pore water (SM/TerraMatrix, 1997).

In 1993, the EPA conducted a Screening Feasibility Study (SFS) (EPA, 1993) to initiate the
overal | Conprehensive Environnental Response, Conpensation, and Liability Act (CERCLA)

FS process at the California GQulch Site. The purpose of the SFS was to devel op general response
actions and identify an appropriate range of alternatives applicable to the various contan nant
sources to be considered during feasibility studies for the California GQulch Site. Renedia
alternatives retained in the SFS for inpounded tailings, streamsedi nents, and fluvial tailings
in QULO were further evaluated and screened during the FFS (SM/ TerraMatrix, 1997).

Resurrection entered into a Consent Decree (CD) (USDC, 1994) with the United States, the State
of Colorado (State), and other potentially responsible parties (PRPs) at the California Qulch
Site on May 4, 1994. In the CD, Resurrection agreed to performcertain remedi ation work in
three operable units (QU4, QU8, and QU10). The Wrk Area Managenment Plan (WAMP), included as
Appendi x Dto the CD (USDC, 1994), defines the scope of work to be perfornmed by

Resurrection.

As a part of the scope, the cultural resources of QULO were surveyed by Foothills Engi neering
Consultants (FEC) on June 23, 1994 and by P-111 Associates, Inc. (P-111) on June 28, 1995. FEC
surveyed the area of the tailings inmpoundnent and the channel in |lower Oegon Qulch. P-I1
surveyed an additional 30 acres of Oregon Qulch that would potentially be disturbed during
remedi al activities, including the proposed borrow area and access road corridors. The areas
surveyed are discussed in greater detail in Final Qultural Resources Survey of Oregon Qulch
Qperable Unit 10, California @il ch Superfund Site, Lake County, Colorado (FEC, 1995) and in
Cultural Resource Inventory of Access Roads and a Borrow Location in the Oregon Qulch Area,
Qperable Unit 10, California @ulch, CERCLA Site, Lake County, Colorado (P-111, 1995).

An Engi neering Eval uation/ Cost Analysis (EE/CA) (SM/Terrawatrix, 1995b) was prepared to
evaluate and identify a renoval action for mscellaneous tailings and stream sedi nent contai ned
within the 500-year floodplain of Oegon @GQulch. An Action Menorandum (EPA, 1995) was

i ssued on August 4, 1995 by the EPA to select the renoval action. The Action Menorandum
selected the following alternatives for the renoval action: (1) Channel Alternative - 10-year
channel, (2) Stabilization Alternative - Excavation and Reconstruction, and (3) Cultura
Resource Alternative - Reconstruct Existing Channel. The Final Renoval Action Design Report
(SM/TerraMatrix, 1995c) was submi ned to the EPA on August 28, 1995, and the Renova

Action Work Plan (SM/TerraMatrix, 1995d), which provided an i nplenentati on plan, was
submitted on Septenber 8, 1995. Inplenentation of the renoval action was initiated during the
fall of 1995 and was conpleted in the fall of 1996



The sel ected renoval action for the mscellaneous tailings and stream sedi nent in O egon Qulch
was an interimresponse. It is consistent with the perfornance of the final remedial action
sel ected for QUL0.

In 1994 Resurrection initiated a geotechnical investigation (SM/TerraMatrix, 1995e) of the

O egon @l ch Tailings I npoundnent. The goals of the investigation were: (1) to better define
the stratigraphic profile of the inpoundnent, (2) to determne the position of the phreatic
surface within the inmpoundnment, and (3) to refine the existing characterization of material
properties of the tailings, enbanknent, and foundation soils. The field programincluded
drilling seven borings within the inpoundrment, collection of soil sanples for geotechnica

anal ysis, and installation of piezoneters.

Resurrection conducted the FFS for QULO in order to expedite renediation. The FFS foll owed

the general FS process (EPA, 1988), but relevant renedial alternatives were screened to produce
a set of alternatives that were then analyzed in detail. A Wrk Plan for the Focused
Feasibility Study of Oregon Qulch Qperable Unit 10 (Wrk Plan) (SM/TerraMatrix, Inc., 1996b)
was submitted to EPA on January 23, 1996. EPA approval of the Wrk Plan was received by
Resurrection on May 16, 1996. The Work Plan described the tasks to be perforned by
Resurrection during the FFS

In Decenber of 1996, Resurrection subnmitted the Draft Focused Feasibility Study for Oregon

Qul ch Operable Unit 10 (SM/TerraMatrix 1996a), according to the terns of the Consent

Decree. The FFS provided a detailed analysis of the five retained renediation alternatives from
the SFS as applied to the Oregon @ulch Tailings | mpoundnent and alternatives fromthe SFS for
stream sedi nent .

A Proposed Pl an describing the EPAs preferred alternative was i ssued on March 19, 1997. The
preferred alternative was Alternative 5, Milti-Layer Rock and Soil Cover with a Geosynthetic
Barrier. The Final Focused Feasibility Study for Oregon Qulch QUIO (SM/TerraMatrix, 1997)
was issued in June 1997

3.0 H GHLIGATS OF COMWUNI TY PARTI Cl PATI ON

Public participation is required by CERCLA Sections 113 and 117. These sections require that
bef ore adopti on of any plan for renedial action to be undertaken by EPA, the State, or an
i ndividual (PRP), the | ead agency shall

1. Publish a notice and brief analysis of the Proposed Pl an and make such pl an
avail able to the public; and

2. Provi de a reasonabl e opportunity for submission of witten and oral conments
and an opportunity for a public neeting at or near the site regardi ng the Proposed
Pl an and any proposed findings relating to cleanup standards. The |ead agency
shal|l keep a transcript of the neeting and nake such transcript available to the
public. The notice and anal ysis published under item #1 above shall include
sufficient information to provi de a reasonabl e expl anati on of the Proposed Pl an
and alternative proposal s consi dered

Additionally, notice of the final renmedial action plan set forth in the ROD nust be published
and the plan nust be nade available to the public before comrencing any renedial action. Such a
final plan nust be acconpani ed by a di scussion of any significant changes to the preferred
remedy presented in the Proposed Plan along with the reasons for the changes. A response
(Responsi veness Summary) to each of the significant comments, criticisns, and new data

submitted in witten or oral presentations during the public comment period nust be included
with the ROD.

EPA has conducted the required comrunity participation activities through the presentation of
the RI/FS and the Proposed Plan, a 30-day public comment period, a fornal public hearing, and
the presentation of the Selected Remedy in this ROD. No comments were received during the
public comment peri od.

The Proposed Plan for Oregon Qul ch QU10 was rel eased for public comrent on March 19,



1997. The RI/FS and the Proposed Pl an were nmade available to the public in the Adm nistrative
Record | ocated at the EPA Superfund Records Center in Denver and the Lake County Public
Library in Leadville. A fornmal public commrent period was designated from March 19, through
April 18, 1997.

On March 19, 1997, the EPA hosted a public neeting to present the Proposed Plan for O egon

@il ch QU10 of the California @ulch Superfund Site. The nmeeting was held at 7:00 p.m in the
Mning Hall of Fane in Leadville, Colorado. Representatives fromthe Resurrection M ning
Conpany presented the Proposed Plan. Five alternatives were discussed: No Action, Sinple
Vegetated Cover, O ay Layer with a Vegetated Cover, Milti-Layer Soil Cover with a

Geosynthetic Barrier and Milti-Layer Rock and Soil Cover with a Geosynthetic Barrier. The

Mil ti-Layer Rock and Soil Cover with a Geosynthetic Barrier was presented as EPA s and
Resurrection's preferred alternative. A portion of the hearing was dedicated to accepting
formal oral comments fromthe public. Community acceptance of the Sel ected Renedy is discussed
in Section 8.0, Summary of Conparative Analysis of Aternatives, of this Decision Sumary.

4.0 SCOPE AND ROLE OF CPERABLE UNI'T

The California @l ch Superfund Site covers a wide area (Figure 2). EPA has established the
following QU for the cleanup of geographically-based areas within the Site. The QJs are
desi gnat ed as:

oul Yak Tunnel /Water Treatnent Plan

(087 Malta Qulch Fluvial Tailings/Leadville Corporation MII/Malta Qulch Tailings
| npoundrent

o3 D&RGW Sl ag Pi |l es/ Rai |l road Easenent/Railroad Yard and Stockpiled Fine Slag

ou Upper California Qulch

(083) ASARCO Srrel ter/Slag/MIIl Sites

Q6 Starr Ditch/ Penrose Dunp/ Stray Horse Qul ch/ Evans @ul ch

7 Apache Tail i ngs | npoundnent

ous Lower California Qulch

(08°] Resi denti al Popul ated Areas

QU10 Oegon Qilch

QU11 Arkansas River Valley Floodplain

QU2 Site Water Quality

The purpose of the Oregon @Qulch QU1I0 RI/FS was to gather sufficient information to support an
inforned ri sk nmanagenent deci sion on which renedies are the nost appropriate for the sources
within QULO (nanely the Oregon Qulch Tailings | npoundnent and the stream sedinents). The
RI/FS was perforned in accordance with the National Ol and Hazardous Substances Pol | ution
Contingency Plan (NCP), 40 Code of Federal Regul ations (CFR) Part 300, and CERCLA

Section 104, 42 U S.C. ° 9604.

The objectives of the RI/FS were to:

. Characterize the physical nature of the tailings and stream sedinents, and to eval uate the
potential inpacts of tailings and streamsedinents to the surface water and groundwater.

. Define the potential pathways along which netals can mgrate, as well as the physical
processes and, to the extent necessary, the chem cal processes that control these
pat hways;

. Determ ne risk assessnment information including potential receptors, exposure patterns,

and food chain rel ati onshi ps;

. Devel op, screen, and evaluate renedial alternatives and predict the consequences of each
renmedy;

. Anal yze each of the FS alternatives against the NCP (40 C F.R 300.430) criteria; and

. Conpare the rel ative perfornmance anong each alternative with respect to the eval uation

criteria.



Based on the findings of previous investigations and the results of the Tailings R (WC.C, 1994),
the contam nation at the Oregon Qulch Tailings | mpoundnent has been adequately delineated to
evaluate alternatives in the RI/FS

This ROD was prepared according to EPA guidance (EPA, 1989). The renedy outlined in this
ROD is intended to be the final renmedial action for QU10. The prinary objectives of the renedy
presented in this RO are:

. Control airborne transport of tailings particles;

. Control erosion of tailings materials and deposition into |ocal water courses
. Control leaching and mgration of netals fromtailings into surface water; and
. Control leaching and mgration of netals fromtailings into groundwater

Remedi al actions undertaken within QULO are intended to be consistent with the renedial action
obj ectives and goals identified for the entire California @il ch Superfund Site and other QU
i nvestigations.

5.0 SUMWARY COF SI TE CHARACTERI STI CS
5.1 PHYSI CAL CHARACTERI STI CS

O egon Qulch is an epheneral tributary to California Qulch that flows only during the spring
runof f event and during sumer storns. The Oregon Qul ch watershed drains approximately 185
acres, including the 15.8 acre area of QU10. The Oregon Qul ch Tailing | npoundnent and the
500-year floodplain of Oregon Qul ch conprise approxinmately 14.2 acres and 1.6 acres,
respectively, of the area of QU10. The O egon @l ch Tailings I npoundnent is |ocated
approximately 1/2 mle upstream of the confluence of Oregon and California gul ches and
contai ns approxi nately 485,000 cubic yards of material (SM/TerraWatrix, 1997). The
nmaxi mum depth of the i npoundnent is approximately 75 feet. Figure 3 shows the |ocation of

t he i npoundnent and the surrounding area

Surface water flow upgradient of the inpoundnent is diverted into one of three diversion ditches
(see Figure 3). The surface of the tailings inpoundnent slopes at approxinately 2 percent from
the i npoundnent nmargins toward the interior of the inpoundnent where precipitation and runoff
water forma shallow pond estinated to be 0.5 to 1 foot deep. The pond exists year-round, but
fluctuates in size with snownelt and precipitation events. The inmpoundnent surface is covered
by sand-sized and finer tailings that are generally oxidized and are predom nately orange to red
in color. A significant anount of un-oxidized pyritic, fine- to nmediumgrained sized tailings
are present on the inpoundnent surface. The side slopes of the enbankment are generally
conprised of course-grained tailings sand. Slopes vary from2:1 (horizontal:vertical) to 1.5:1
M nor surface erosion, caused by snownelt and precipitation events, has transported naterials
down the enbanknent, resulting in the formation of snall gullies along the enbanknent face
(SM/TerraMatrix, 1997).

5.2 GEOTECHN CAL EVALUATI ON

Three separate studi es exam ned the physical and geotechnical properties of tie Oregon Qulch
Tai l i ngs | mpoundnent: Report of Stability and Reclamati on Eval uati on, Abandoned Taili ngs
Ponds, Leadville Unit, Leadville, Colorado, for ASARCO I ncorporated (Dames & More

[D&M, 1986); Final Tailings D sposal Area Renedial |nvestigation Report, California Qulch
Site, Leadville, Colorado, (Tailings R ; Wodward dyde Consultants (WC], 1994); and

Geot echni cal Investigation Report, Oregon Qulch Tailings |Inpoundnent Qperable Unit 10
(Geotechni cal Investigation Report; Shepherd MIler, Inc. (SM/TerraMatrix, 1995e). Data and
information resulting fromthese studies provide a conprehensive characterization of the

physi cal and geotechnical properties of the Oregon Qulch Tailings |npoundnent.

Nurer ous | aboratory geotechnical tests were performed on tailings sanples collected fromthe

i mpoundnent including: grain size analyses, hydroneter tests, Atterberg limts, noisture
content, specific gravity, dry density, direct shear tests, consolidation tests, triaxial tests,
and perneability tests. The results of these tests are summarized in Appendi x D of the FFS



(SM/TerraMatrix, 1997).

Generally, the tailings inpoundnent is conprised of a conbination of: 1) cohesionless granular
fine-grained sand tailings exhibiting a wide range of relative densities and noisture contents,
and 2) soft to noderately firm weakly cohesive silt and clay (slime) tailings. Native alluvium
under | ying the Oregon Qulch Tailings | npoundnent consists of a mxture of sand, silt, and clay
in varying proportions, along with | esser anounts of gravel. The density of the tailings sand
conprising the enbankrment ranges fromloose to nmedi um dense based on Standard Penetration

Tests (SPT) performed during drilling and the results of the Cone Penetroneter Test (CPT)
investigation (SM/TerraMatrix, 1995e). This range of density is normal for hydraulically

deposi ted sands.

5.3 NATURE AND EXTENT OF CONTAM NATI ON

Medi a eval uated include surface and subsurface soil, tailings, surface water, groundwater and
stream sedi nents within and downgradi ent of QU10. The followi ng sections sumarize the
nature and extent of contami nation for each of these nedia.

5.3.1 SURFACE AND SUBSURFACE SO L AND TAI LI NGS

As part of the tailings R, three surface tailings conposite sanples (0 to 0.15 feet deep) were
collected fromthe i npoundnent. Each conposite sanple consisted of 10 individual subsanples
collected from 1) the enbanknent face, 2) the crest of the enbanknment, and 3) the interior
surface of the inmpoundnent. Subsurface tailings and alluvial foundation sanples were collected
from borings OGLB4, OGLB5, OGLB6, OB1B7, OB1B9, and OGLB10, drilled during the

Tailings RI. The locations of the borings are shown in Figure 4.

Tai l i ngs and foundati on soil sanples collected for Tailings R were anal yzed for arsenic,
cadmum lead, and zine. Selected sanples were also analyzed for the follow ng additiona
netals: antinony, barium beryllium chrom um copper, nanganese, nercury, nickel, silver, and
thallium A summary of arsenic, cadmum |ead, and zinc concentrations of tailings surface
conposite sanples, tailings subsurface sanples, and foundation soil sanples is presented in
Table 1. Surface tailings nedian concentrations of netals were as follows: arsenic - 747
mlligrans per kilogram (nmg/kg), cadmum- 9.5 ng/kg, lead - 2,170 ng/kg, and zinc - 1,280

ny/ kg, respectively.

Medi an constituent concentrations in subsurface tailings sanples were: arsenic - 439.5 ny/kg,
cadmum - 47.4 nyg/kg, lead - 3,475 ng/kg, and zinc - 8,720 ng/kg (Table 1). The highest
concentrations of these netals were: arsenic - 1,430 ng/kg (OGLB6), cadm um - 196 ngy/ kg
(0OGLB9), lead - 13,800 ng/ kg (OB1B10), and zinc - 29,300 ng/ kg (OGLB9). Concentrations of
lead and zinc are relatively consistent throughout the tailings profile, while arsenic and
cadm um concentrations tend to decrease w th depth.

Metal concentrations in foundation soils were significantly |less than concentrations of tailings
sanpl es collected fromthe i npoundnent. Median concentrations of netals in the foundation

soils were: arsenic - 12.8 ng/kg, cadmum- 1.2 ng/kg, lead - 77 ng/kg, and zinc - 185.5 ny/ kg
(SM/TerraMatrix, 1997).

5.3.2 SURFACE WATER

The Oregon Qul ch channel downstream of the inpoundnent is approximately 2,700 feet |ong,

and drains to the northwest into California Qulch (Figure 3). A perennial seep energes near the
toe of the tailings inpoundnent and generally infiltrates into the Oregon Qulch alluviumafter
flowi ng a short distance downstream of the i npoundnent. A bermalong the tailings

enbanknent crest prevents surface water fromoverflowi ng the inpoundnent. A perennial

surface water pond exists near the southeastern edge of the inpoundnent. The surface area of
the pond is typically about one acre, but fluctuates seasonally depending on clinatic

condi tions.

Surface water quality in Oregon Qulch is characterized by |ow pH and el evat ed netal
concentrations. The Oregon @il ch Tailings Inpoundrment is the primary source of acidic water
and netals loading in Oregon Gulch. Concentrations of netals in surface water upstream of the



i npoundnent are lower than in surface water in Oregon Qul ch downstream of the inmpoundnent

The seep di scharging near the toe of the Oregon Qulch Tailings | npoundnent is acidic and
contains elevated nmetal concentrations that represent a source of netal |oading to Oregon Qulch.
Potential contam nants of concern (COCs) in Oregon Qulch surface waters are total suspended
solids (TSS), netals (arsenic, cadm um copper, lead and zinc), sulfate, and | ow pH

Surface water quality sanpling has been conducted at six locations in Oregon Qul ch between
1989 and June 1996. The | ocations, shown on Figure 5, are: 1) ponded water on the tailings
i npoundnent (OGPD), 2) the tailings inpoundnent seep (OGS), 3) the sedinent pond outl et
(OG2 - post fall 1995), 4) the south diversion ditch around the southwest perineter of the
i npoundnent at the confluence with Oregon Qulch (OGDD), 5) Oregon Qul ch upgradi ent of the
tailings inmpoundnment (OGUP), and 6) O egon Qulch just upstreamof the confluence with
California Gulch (OG1) (SM/Terrawatrix, 1997).

Tai | i ngs Ponded Water Quality The water ponded on top of the Oregon Qulch Tailinngs

I mpoundnent was sanpl ed during four events: June 1989, Septenber 1991, June 1995, and

June 1996. Analytical results are included in Table 2. The source of the ponded water is
precipitation and runoff fromthe surface of the tailings. The water quality of the pond is
affected by dissolution of metals fromthe tailings. GConcentrations of arsenic, cadm um copper
and | ead were el evated as conpared to concentrations of surface water in Oregon Qulch at OG 1.
Total constituent concentrations in ponded water were simlar to the dissolved concentrations

Di ssol ved and total concentrations of arsenic and copper detected in sanples of the ponded water
are the highest concentrations observed in any surface water sanples collected in QU10.

Seasonal variation in the concentrations can be attributed to dilution by snowrelt in spring and
early summrer resulting in |l ower concentrations and evaporati on of ponded water causing hi gher
concentrations in the fall (SM/TerraMatrix, 1997).

Tailings Seep Water Quality The seep energing fromthe toe of the Oregon @l ch Tailings

I mpoundnent has been sanpled on thirteen occasions from 1989 through June 1996. Table 3
presents the analytical results and nass | oading for selected constituents fromthe seep
sanples. Field pHranged between 2.64 andd 3.21. For all sanpling events except the June 1,
1995 event, concentrations of zinc and sulfate vary within a narrow range, while concentrations
of other constituents vary approxi nately one order of nagnitude. The June 1, 1995 sanple

i ncluded di scharge from an abandoned decant |ine that draining ponded water fromthe top of the
tailings inmpoundment. Seep sanples collected on that date had | ower concentrations of sulfate
zinc, total dissolved solids (TDS), and TSS due to dilution by the decant flows.

Di ssol ved zinc concentrations at the seep typically conprise 90 percent of the total zinc
concentrations. Dissolved concentrations of arsenic, cadmum and copper were also simlar to
the total concentrations. However, total concentrations of |lead were typically greater than the
di ssol ved concentrations of |ead by at |least a factor of 2

Conpari son of chem cal anal yses of the seep with flows at the nouth of Oregon Qulch indicates
that the seep concentrations are higher than surface flow concentrati ons for each anal yte of
concern except cadm um for dates when sanples were collected at both sites, but the pH val ues
are slightly lower at the nouth of Oregon Qulch. Ranges of the (SM/TerraMatrix, 1997) CCC
concentrations vary less for the seep than COC concentration ranges in Oregon Qul ch

Conpari sons of chem cal anal yses of the seep with the ponded water on top of the inpoundnent
indicate that the seep has higher concentrations of cadm um zinc, and sul fate, whereas pH
values are lower in the pond (SM/TerraMatrix, 1997).

South Diversion Ditch Water Quality The south diversion ditch was sanpled at its confluence
with Oegon Gulch on June 1, 1995, and May 8 and May 17, 1996. Table 4 presents the COC
concentrations and nmass | oadi ngs. Dissolved netals concentrations in surface water sanples
fromthe south diversion ditch were significantly lower in conparison with netal concentrations
of the tailings ponded water, tailings seep, and Oregon Qulch surface water at OG 1. Sulfate
concentrations average 60 ng/L and the field pH average 3.81. The TDS concentration average
was 106.7 ng/L, while the average TSS concentration was 694 ng/L. Total concentrations of
arsenic, lead, and copper were significantly higher than the dissol ved concentrations

Conpari son of dissolved to total concentrations indicates that all of the cadmumwas in the
di ssol ved form dissolved arsenic was 3.8 percent of the total arsenic, dissolved | ead was 2
percent of the total |ead, dissolved copper was 30 percent of the total copper, and dissol ved
zinc was 68 percent of the total zinc (SM/TerrahMatrix, 1997).



Upgradi ent Water Quality Surface water in Oregon Qulch was sanpl ed upgradi ent of the

tailings inmpoundment on May 8, 1996. The sanple was collected in the south diversion ditch
just downstream of the confluence of the east diversion ditch with the Oregon Qul ch stream
channel (Figure 5, 0OGJP). Metals concentrations in the upgradi ent sanple were above detection
but were significantly lower in conparison with netal concentrations in sanples fromthe south
diversion ditch. Dissolved arsenic was <0.001 ng/L, and total arsenic was 0.015 ng/L

Di ssol ved cadm umwas 0.003 ng/L, and total cadmumwas 0.005 ng/L. Dissolved copper was
0.003 ng/L and total copper was 0.02 ng/L. Dissolved |ead was 0.002 ng/L and total |ead was
0.201 ng/L. Dissolved zinc was 0.4 ng/L and total zinc was 0.78 ng/L. Field pHwas 5.37, and
field conductivity was 50 Inhos/cm Sulfate concentration was 10 ng/L. The TDS

concentration was bel ow the detection | evel of 40 ng/L, while the TSS concentrati on was 316
ng/ L. Total concentrations of COCs were significantly higher than dissolved COC
concentrations

O egon Qulch Water Quality Surface water in Oregon Qul ch was sanpl ed at the confl uence

with California @Qulch (OG1, Figure 5) on 21 occasions between 1991 and June 1996. CCC
concentrations and nmass | oadi ngs are presented in Table 5. COver the seven year sanpling period
the pH of Oregon @il ch surface flows has ranged between 2.20 and 3.49, and TDS

concentrations have ranged from 740 to 37,900 ng/L. For nost of the sanpling events,

di ssol ved concentrati ons of cadm um copper, and zinc conprise the ngjority of each netal
present, whereas total concentrations of |ead and arsenic are significantly higher than

di ssol ved concentrati ons.

The anal ytical results show general patterns of |ower constituent concentrati ons during high
flow events, presunmably due to dilution by runoff. Metals concentrations generally increase
with increased flowates, then dimnish prior to peak flows. Evaluation of the sources of flow
within Oregon Qulch indicate that the south diversion ditch contributes a majority of the flow
nmeasured in Oregon Qulch at OG 1 during the spring runoff event. The relatively higher flows
and | ower constituent concentrations of the south diversion ditch tend to dilute the
concentrations at OG1 (SM/TerraMatrix, 1997)

5. 3. 3 GROUNDWATER

G oundwater in Oregon Qulch is contained in consolidated bedrock, unconsolidated glacial til
and outwash sedinents, alluvium and as pore water within the Oregon Qulch Tailings

I mpoundnent. Three aquifer systens have been identified in Oregon Qulch. The deepest is the
bedrock aquifer. Overlying the bedrock in unconsolidated alluvial and glacial sedinents is an
internediate alluvial aquifer. A perched aquifer exists downgradient of the tailings

i mpoundnent in the shallow alluvial sedinents of Oregon Qulch. A perched saturated zone has
al so been identified within the Oregon @il ch Tailings | npoundrent.

Monitoring wells and pi ezoneters have been conpleted within the tailings inmpoundnent and
within alluviumin surrounding areas to better characterize the hydrogeol ogic conditions in

O egon Qulch. Figure 5 shows the locations of the nmonitoring wells and the piezoneters. The
EPA installed a nonitoring well (NW4) in Oegon @il ch 500 feet downstream of the toe of the
tailings enmbanknent. As part of the Tailings R, eight nonitoring wells were installed in the
vicinity of QU10: one upstreamof the Oregon Qulch Tailings | npoundnent, four within the
tailings inmpoundment, and three downstream of the inpoundnent in Oregon Qulch. A

monitoring well (OGLTMA®, Figure 4) was installed in Oregon Qul ch downstream of the

i mpoundnent in 1994 (SM/TerraMatrix, 1994). Additional hydrol ogic data were gathered from
borings and CPTs during a geotechnical investigation of the tailings inmpoundnent
(SM/TerraMatrix, 1995e). During this investigation, one inpoundnent boring, OGLTP-1, was
conpl eted as a piezoneter. Goundwater |evels have been neasured in the internmediate alluvial
aqui fer nonitoring wells, the shallow perched aquifer in Oegon Qulch, and within the tailings
i npoundnent (SM/ TerraMatrix, 1997).

G oundwat er pi ezonetric contour maps and cross-sections have been prepared for the

internediate alluvial and shall ow perched aquifers in the vicinity of Oregon @Qul ch. G oundwater
elevations in nonitoring wells OGLTMAL and OGLTMA® (Figure 5), conpleted in the

internediate alluvial aquifer, indicate that approxinmately 100 feet of unsaturated all uvium

exi sts beneath the tailings inpoundnent. Water elevations in the internediate alluvial aquifer
(OGLTMAL, OGLTMA, PZ6, AP1TMA7, and NWL6) on Figure 5 indicate that the hydraulic

gradient is approximately 6 percent to the west. The perched saturated zone within the tailings



extends fromthe seep at the northwest enbanknent to within the interior of the inpoundnent.
Water within the inpoundnent flows toward the seep at an average gradient of approximately 8
percent. The sout hwest enbankment and a majority of the northern enbanknent appear to be
unsaturated. The maxi mum saturated tailings thickness of approxinmately 35 feet occurs within
t he i npoundnent approxi nately 200 feet southeast of the enbanknent crest.

Surface water quality criteria have also been utilized to identify COCs for QU10 groundwat er
due to the interaction between shall ow groundwater and surface water. The Prelimnary

Ecol ogi cal Ri sk Assessnent for Oregon Qulch (PERACG (Weston, 1995a) determi ned surface

water COCs to be cadmium copper, and zinc based on potential acute exposure to aquatic life.
Arsenic, cadm um copper, lead, zinc, and sulfate were also |isted based on chroni c exposure to
aquatic life. Arsenic, cadm um copper, lead, zinc and sulfate were identified as COCs in the
FFS for characterization of groundwater for evaluation of renmedial action alternatives. The
fate and transport of COCs in groundwater are discussed in the follow ng paragraphs.

Di ssol ution and nobilization of netals by leaching of tailings or sedinents by infiltrating
wat ers are pat hways by which netals can enter groundwater within QUL0. Primary sources of
netals within QUL0 include the Oegon Qulch Tailings | npoundnent, and tailings and stream
sedinents contained in the floodplain of Oregon Qulch (SM/TerraMatrix, 1997).

G oundwater quality data is available for three of the water-bearing zones in QU1O the
internediate alluvial aquifer, the perched saturated zone within the i npoundnent, and the
perched al l uvi al aquifer downgradi ent of the tailings inpoundrent.

Table 6 presents water quality data for COCs, pH, and TDS, for the internedi ate aquifer based
on sanples collected fromnonitoring wells OGLTMM and OGLTMM (Figure 5). Mta
concentrations of groundwater sanples collected fromnonitoring well OGLTMAL, | ocated
upgradi ent of the Oregon Qulch Tailings | mpoundment, were bel ow, detection |limts except for
arseni ¢ which was detected at concentrations of 0.001 ng/L to 0.002 ng/L. The pH ranges from
7.72 to 8.33. Sulfate was detected at concentrations of 6 and 10 ng/L. Goundwater quality at
nonitoring well OGLTMA®, | ocated northwest of the tailings inpoundnent, is also shown in

Table 6. Metal concentrations in groundwater at OGLTMA® are simlar to concentrations
observed at OGLTMAL. The pH of groundwater at OGLTMM was between 7.75 and 7.80 during the
three sanpling episodes. As shown in Table 6, the quality of the internediate alluvial aquifer
is characterized by alkaline pH and netal concentrations at or below the | aboratory detection
values. Concentrations of the internediate alluvial aquifer are significantly |ess than
groundwat er concentrations for the perched alluvial aquifer in Oegon Qulch or the pore water
contained within the Oregon @l ch Tailings Inpoundnment (SM/TerraMatrix, 1997).

Table 7 provides a sunmary of water quality data for the perched saturated zone within the

O egon @l ch Tailings | npoundnent, as represented by tailings nonitoring wells OGLTMM

OGLTMAb, and OGLTMMA. Figure 5 shows the | ocations of these nonitoring wells. Water

sanpl es collected fromthese nmonitoring wells indicate that the tailings pore water is acidic
(pHranges from4.1 to 5.4) and contains el evated concentrati ons of dissolved arsenic, cadm um
lead, and zinc. Sulfate concentrations ranged from9,220 ng/L to 30,300 ng/L. Referring to the
water quality of the tailing seep previously provided in Table 3, the pH of the tailings seep
(average pHis 2.9) is less than the pH of the perched water within the tailings (average pHis
4.8); however, average netal concentrations of the tailings seep are less than the tailings pore
water by factors ranging fromapproxinmately 3 to 30 depending on the specific neta
(SM/TerraMatrix, 1997).

Tabl e 8 sumari zes the chem cal anal yses of groundwater sanples collected fromthe perched
al luvial aquifer as represented by nonitoring wells OGLTMA and OGLTMAB. As shown on

Figure 5, nonitoring well OGLTMAB is |ocated near the toe of the tailings enbanknent, and
nonitoring well OGLTMAB is |ocated approxi mately 1,500 feet downstream of the toe of the
enbanknent. The pH at OGLTMA8 ranged from4.06 to 4.29, while the pH at OGLTMA8 was
significantly lower ranging from1.90 to 2.81. Sulfate concentrations at both nonitoring wells
were simlar and ranged from 22,500 to 39,600 ng/L. Average concentrations of arsenic

cadm um copper, and zinc were higher at OGLTMAB than at OGLTMA8. Lead concentrations

in the perched alluvial aquifer were typically |Iower at downgradi ent nmonitoring well OGLTMAB
as conpared to OGLTMA8. Based on the conparison of concentrations at OGLTMAB and

OGLTMAB, concentrations of netals in the perched alluvial aquifer increased and pH decreased
as groundwat er migrated downgradient in Oregon Qulch (SM/TerraMatrix, 1997).



The groundwater quality of the perched alluvial aquifer was al so conpared to the water quality
of the tailings seep (Table 3) and tailings pore water within the inpoundnent (Table 7).

G oundwat er average netal concentrations at OGLTMA8, |ocated near the toe of the tailings

i npoundnent, were |ower as conpared to the average concentrations of the tailings seep and
tailings pore water. The average pH of groundwater at OGLTMM was 4.2 as conpared to the
average pH of 2.9 for the tailings seep and 4.8 for the tailings pore water. |n contrast, the
average netal concentrations at OGLTMAB, | ocated further downgradient in Oregon Qulch,

were higher than the average netal concentrations of the tailings seep and tailings pore water,
except for dissolved |ead.

5.3.3.1 G oundwat er-Surface Water Interaction

As previously discussed, surface water flows in Oregon Qulch are hydraulically connected and
interact with the shallow, perched alluvial aquifer in Oregon Qulch. Portions of California

@il ch have al so been identified as losing or gaining streamreaches. Losing reaches are defined
as areas where surface water recharges groundwater. @Gaining reaches are defined as |ocations
wher e groundwat er di scharges into surface water.

In the Hydrogeol ogic R (CGolder, 1996b), a gaining reach was identified in California Qulch
generally fromthe confluences of Oregon Qulch and Starr Ditch with California Qulch to a

di stance of approxi mately 600 feet downstream The |oad contributed from shall ow groundwat er
in Oegon Qulch to this reach of California Qulch was estinmated as di scussed bel ow.

Estimated | oading for the constituents of concern contributed by groundwater in Oregon Qulch to
California Gulch is presented in Table 9 The constituent |oading rates were based on the

aver age di ssol ved concentrations fromsanples collected fromnonitoring well OGLTMA and

the estinmated shall ow groundwat er di scharge rate from Oregon Qul ch. The average annual

di scharge of shallow Oregon Qul ch groundwater to California Qulch surface fl ows was

calculated in the FFS to be 2.8 gom The average | oads contri buted by Oregon Qul ch

groundwat er were conpared to the average | oading at point CG4 (Figure 5), the surface water
sanpling site in California Qulch downstream of the confluence with Oregon Qulch. Avail able
data from sanpling events between 1989 to COctober 1995 were used to cal cul ate the average
constituent loading rate at point CG 4.

The groundwater flowrate from Oregon Qulch of 2.8 gpmis approxi mately 0.3 percent of the
average flow at GG 4 of 1,632 gpm As shown in Table 9, shallow groundwater flow in O egon
@il ch was estinmated to contribute the foll owing percentages of loading at CG4 in California
@il ch: 50 percent of the arsenic load, 0.5 percent of the cadmium 3 percent of the copper,
0. 003 percent of the lead, 5.2 percent of the zinc, and 6.4 percent of the sulfate
(SM/TerraMatrix, 1997).

5. 3.4 STREAM SEDI MENTS

Several studies have been conducted to evaluate the metal content in streamsedinments in the
California @ulch drainage. As part of these investigations, stream sedinent sanples were
coll ected and anal yzed. Sedi nent sanples were collected at various surface water sanple
locations with California @Qulch. Sedinment sanpling locations in the vicinity of Oregon @il ch
are shown on Figure 5.

Sources of netal contam nation to stream sedinents in Oregon Qulch include the deposition of
tailings eroded fromthe enbanknent of the Oregon Qulch Tailings |Inpoundnent and the
mgration of acidic surface water and groundwater containing inorganic netals. Mtals
contained in runoff fromthe tailings enbanknent and in the tailings seep have contributed to
netal s | oadi ng of the streamsedinents in Oregon @Qulch. The stream sedinments contain tailings
and netal precipitates interm xed with native sedi nent.

Stream sedi nents in Oegon Qulch are subject to downstreamtransport during snowrelt runoff
or stormevents. In addition, nmetals absorbed to or precipitated onto stream sedi nents may
serve as secondary soures where changes in the water chem stry cause these sorbed or
precipitated netals to re-dissolve into surface water. Mechanisns for the rel eaase of netals
fromstream sedi ment into groundwater include direct |eaching of stream sedi nents by
groundwat er, and | eaching of nmetals absorbed or precipitated in stream sedi nents by surface



water infiltrating into groundwater (SM/TerraMatrix, 1997).

Metal concentrations of sedinent sanples collected in 1989 from Oregon Qul ch during the
California @ulch Hydrol ogic Investigation (WA, 1990) are summarized in Table 10. Wthin

O egon @ulch, netal concentrations in stream sedi nentss were observed to be the highest

i mredi at el y downstream of the toe of the enbankment where eroded tailings have been
deposited (WA, 1990). Metals concentrations were also elevated in the upper reaches of the
south diversion ditch i medi ately downstream of the tailings inpoundnent where erosion al ong
t he sout hwest enbanknent has occurred

Metal concentrations of stream sedi nent sanples collected between 1989 and 1994 in Oregon
Qulch and at sites in California Qulch upstream and downstream of Oregon Qul ch are provided

in Table 11. Metall concentrations in Oregon Qul ch streamsedinents at OG 1 were generally

| ower than concentraatiions of streamsedinents in California Qulch at sanpling |ocations CG 3
(upstream of Oregon @ul ch) and CG 4 (downstream of Oregon Qulch). However, sulfate
concentrations of Oregon Qulch stream sedi ments were higher than sulfate concentrations of
streamsedinents in California Quich (SM/TerraMatrix, 1997).

5.3.5 AR

No air quality data has been collected within QULI0. Prevailing winds in the Leadville area are
predom nately fromthe west-northwest and to a | esser extent fromthe northeast. Consequently,
the predom nant wind flow over the Oregon Qulch Tailings |npoundnent is away from

popul ated areas of Leadville (SM/TerraMatrix, 1997).

54 H STORI C AND CULTURAL RESOURCES

During the survey by Foothill Engineering Consultants (FEC, 1995), three cultural resources
sites were identified within Oegon Qulch: (1) the Oregon Qulch Tailings |npoundnent (Site
5LK382), (2) historic trash scatter in Oegon Qulch extending fromthe east side of County Road
6 to an upstreamdi stance of approximately 470 feet (Site 5LK844), and (3) the gravel check dam
| ocated about 0.2 mles upstream of County Road 6 (Site 5LK850). Based on the results of the
cultural resources survey, EPA determined that Site 5LK844 was eligible for nomnation to the
Nati onal Register of Historic Places (NRHP). The State H storic Preservation Ofice concurred
with this determnation. The 5LK844 site consists of a large historic trash scatter and
depressions |l ocated in Oregon Qul ch east of County Road 6, as shown on Figure 3. Artifacts on
the 5LK844 site include glass, ceramcs, tin cans, construction materials, and ot her

m scel | aneous itens (FEC, 1995). Site 5LK844 is heavily disturbed by human activities and by
the natural geonorphol ogi ¢ processes of Oregon Qulch. The Mdl and Railroad extended across the
gulch in the mddle portion of the 5LK844 site. A road to Georgia @Qulch (to the south) crossed
the site area, and a two-track dirt road al so extended up the gulch along the north edge of the
drainage. In addition, the area around the 5LK844 site has been used as a trash dunp until the
present tinme (FEC, 1995). Renedial actions in Oegon Qulch outside the boundaries of Site
5LK844 will not affect any known resources considered eligible for the NRHP. The Tailings

I mpoundnent (Site 5LK382) and the gravel check dam (Site 5LK850) were determ ned not
individually eligible for the NRHP (SM/ Terrawatri x, 1997).

A cultural resource inventory was al so conducted by P-111 (P-111, 1995) to survey access roads
and a borrow area to be used during response activities. The survey did not discover historic
sites or artifacts in the areas inventoried. Sone nodern trash and isolated debris were
identified during the inventory; however, no discernible historic properties were encountered in
the inventoried areas. P-111 concluded that ground-disturbing activitiess in the areas
inventoried would not affect any historic properties.

6.0 SUMVARY CF SI TE RI SKS

Basel i ne human health and ecol ogi cal risk assessnents characterize baseline risks at a site
(risks that would exist if no action were taken). They provide the basis for renmedial action
and i ndicate the exposure pathways to be addressed. The followi ng sections of the ROD sumari ze
ri sk assessnent information describing exposure pathways, contaminants, and potential risks at
Qu10.

6.1 HUVAN HEALTH RI SKS



QU10 is zoned for industrial and mning use. There are no residents in QULI0. QU10 is not used
for any industrial purposes other than the Oregon @l ch Tailings |npoundnent. Neither
comrercial or industrial workers are exposed to the tailings. Al so, QU0 is private property
and is not currently defined as a recreation area. Therefore, exposure pathways to humans do
not currently exist in QULO.

6.2 ECOLOGE CAL RI SKS

Several baseline risk assessnents have characterized ecol ogical risks at QU10. These reports
are as foll ows:

. Prelimnary Ecol ogi cal R sk Assessment for Oegon Qul ch (QU10) (PERACG (Weston
1995a)

. Draft Baseline Aquatic Ecol ogi cal R sk Assessnent, California Qulch NPL Site (BARA)
(West on 1995hb)

. Ecol ogi cal Ri sk Assessnent for the Terrestrial Ecosystem California GQulch NPL Site,

Leadvill e, Colorado (ERA) (Wston 1997)

The PERAOG (Weston 1995a) is a prelimnary screening-level assessnent of risk to aquatic and
terrestrial ecosystens specifically related to contam nant sources in Oregon Qulch. |npacts of
m ne waste contami nati on on the aquatic ecosystemat the California Gulch NPL Site are
characterized in the BARA (Weston 1995b). The ERA (Wston 1997) identifies potential risks

to the terrestrial ecosystemfrommne wastes within the California Quich NPL Site.

6.2.1 CONTAM NANT | DENTI FI CATI ON

Based on the information available (i.e. Section 5), nedia evaluated for potential ecol ogical
ri sks consist of tailings, surface soil associated with the tailings, ponded water, surface
water, and sedinents. It is unlikely that ecol ogical receptors would be directly exposed to
groundwat er; therefore, groundwater is evaluated only in the context of |oadings to surface
water. Al inorganic contam nants detected in site nmedia, including arsenic, barium cadm um
chrom um copper, |ead, nanganese, nercury, nickel, silver, thallium and zinc, were eval uated
for potential ecological risks

6. 2. 2 EXPOSURE ASSESSMENT

Fi ve conponents are generally necessary for exposure to occur

. A source of contamination (i.e., the tailings inpoundnent)

. A nechani smof chenical release (i.e., runoff)

. A retention or transport nmedium (i.e., surface water)

. A point of potential contact of the receptor with the contam nated nedium(e.g., plants in
soil)

. An exposure route at the contact point (i.e., ingestion, direct contact)

The prinmary source of netals in QUIOis the Oegon Qulch Tailings |npoundnent. Rel ease
nmechani sns of netals fromthe tailings inpoundnent to surface water and sedi nment include

erosion of tailings fromthe enbanknent, surface water runoff, seep discharge, and | oadi ng by
groundwater. Metals fromthe tailings inpoundnent are potentially released to groundwater by

| eaching and migration. Contamnants in streamsedinent are potentially rel eased by dissol ution
of metals into surface water and by | eaching of netals into groundwater

Potential terrestrial receptors in QULO include terrestrial wildlife, birds, plants, and soi
fauna. The streamin Oregon Qulch is generally dry, therefore, aquatic receptors do not exist
for QU10. However, aquatic receptors in California @Gl ch and the Arkansas R ver coul d contact
sedi nents and surface water inpacted by contam nation from QUL0.

Potenti al exposure pathways to contam nated nmedia in QUL0 include: 1) ingestion of surface
tailings by terrestrial receptors, 2) direct contact of terrestrial receptors to surface
tailings and surface water, 3) ingestion of ponded surface water, surface water fromthe stream
channel and diversion ditch, and surface water fromseeps by terrestrial receptors, and 4)
incidental ingestion of sedinment by terrestrial receptors during ingestion of surface water.



Aquatic receptors in California @Qulch and the Arkansas R ver could potentially be exposed to
sedi nents and surface water inpacted by QULO contami nation through 1) ingestion of surface

wat er, sedinents, and contam nated dietary itenms, and 2) direct contact with surface water and
sedi ment s.

The ERA (Weston, 1997) sel ected several terrestrial receptors to represent exposed terrestria
popul ations at the site. Terrestrial receptors selected for use in the ERA were bl ue grouse,
nmount ai n bl uebird, Anerican kestrel, red-tailed hawk, bald eagle, |east chipnmunk, nule deer, and
red fox. Plants and soil fauna were also evaluated for contact with nedia.

The PERAOG (Weston 1995a) did not identify specific ecological receptors, rather,
representative receptor groups were sel ected, consisting of passerine, raptor, snall herbivore
| arge herbivore, small ommivore, and | arge omivore receptors. Aquatic receptors in the
Arkansas River and California Qulch were also evaluated for intake of contamnants from
undi |l uted surface water and sediment from Oregon Qulch. Aquatic receptors were eval uated as
one group.

Since aquatic life has not been identified in QU0 due to intermttent flowin Oregon Qulch
contam nant intake by aquatic receptors was not defined as a pathway for evaluation in the
BARA (Weston 1995b). However, QU10 nay contribute to contamnation in California Qulch

and the Arkansas River through netal |oadings in surface water and sedinment. Aquatic receptors
in California Qulch and the Arkansas River nmay be at increased risk fromcontam nants

contri buted by Oregon Qul ch

Contami nant intake was calculated for representative terrestrial receptors using estimtes of
exposure (i.e., ingestion rate) conbined with estimates of contam nant exposure point
concentrations (the concentrati on of contam nant at the point of exposure). Maxi num

contam nant concentrations or the 95th percent upper confidence limt of the arithnetic nmean
were used as exposure point concentrations. Estinates of contam nant intake were used to
eval uate potential risk to terrestrial receptors.

6. 2. 3 RI SK CHARACTERI ZATI ON

Al of the risk assessnents used the hazard quotient (HQ approach to evaluate risk. In this
approach, the exposure point concentration or the contam nant intake is divided by chem cal -
specific toxicity criteria. A HQIless than one indicates there is little potential for adverse
effects to occur fromexposure to a specific chemcal via the exposure pathway evaluated. A HQ
greater than one indicates a potential for risk but does not necessarily nean that adverse
effects will occur. The sumof the H® is the hazard index (H).

For terrestrial receptors, contam nant intake for each receptor was divided by toxicity cniteria
to obtain an HQ Toxicological literature were reviewed to derive acceptabl e chem cal intake
val ues for birds and nammal s, and acceptabl e nedi a concentrations for plants and soil fauna.
Resul ti ng benchmark val ues were used as the toxicity criteria

Aquatic macroi nvertebrates, fish, and aquatic plants were assuned to be exposed directly to
contaminants in surface water and sedi nents. Contam nant exposure point concentrations in
surface water (dissolved concentrations) and sedinents were conpared to federal criteria such as
the anbient water quality criteria (AWX), state standards, or other toxicity criteria. Surface
wat er and sedinment criteria are designed to protect all aquatic species. HQ were obtained by
di vi sion of the exposure point concentration by the toxicity criteria

Results of risk characterization in the PERACG indicated that terrestrial wildlife and birds are
at risk fromexposure to contamnants in tailings, surface water, and sedinents in QU10. Table
12 summarizes the H's for terrestrial receptors at QU10 for all exposure pathways and al

contam nants. As indicated by risk estimates in the PERAOG H's based on average exposure
range from 33 for |large omivores to 2,160 for passerines. For reasonabl e naxi mum exposure
(RVE), Hi's range from46 for |large omivores to 3.601 for passerines. Al though not all HQ
exceed one, all H's are greater than one, indicating that all terrestrial receptors are at
potential risk fromexposure to one or nore contam nants at QU10

Tabl e 13 summari zes the H® presented in the PERACG for aquatic life in California Qulch



and/ or the Arkansas R ver exposed to undiluted contam nant concentrations in surface water
fromOegon Gulch. As shown in Table 13, several HX® exceed one for both average and RVE
intake. The maxi mum HQ from conpari son of acute AWX to average intake is 3,715 for zinc.
The nmaxi mum HQ from conpari son of chronic ANMXC to average intake is 4,053 for zinc. H®
based on RVE i ntake are correspondingly greater. The naxi rum Hg from conparison of

acute and chronic AW to RVE intake is 6,313 and 6,887 (both for zinc), respectively. These
H® indicate that aquatic receptors in California @il ch and/or the Arkansas River are at
potential risk fromexposure to contam nants in undiluted surface water from O egon Gl ch.

Tabl e 14 provides the H presented in the PERAOG for aquatic life in California @l ch and/or
the Arkansas River exposed to undiluted contam nant concentrations in sedinments from O egon

@il ch. As shown in this table, several HQ exceed one for both average and RMVE intake. The
maxi mum HQ for average exposure is 14, for copper. The maxi mum HQ for RME intake is 27,

for arsenic. These H® indicate that aquatic receptors in California @l ch and/or the Arkansas
River are at potential risk fromexposure to contam nants in sedinents from O egon Qi ch.

The characterization of risks presented in the ERA indicated that terrestrial wildlife and birds
are at risk fromexposure to contamnants in tailings, surface water, and sedinments in QU10.
Tabl e 15 summarizes the H's presented in the ERA for terrestrial receptors at QULO for all
exposure pathways and all contam nants. H's exceed one for the blue grouse, nountain bl uebird,
Anerican kestrel, and | east chipmunk. This indicates there is potential risk to terrestrial
receptors at QUL0 from exposure to contam nants.

The BARA identifies the inpact of mne waste contami nation on the aquatic ecosystemat the
California @ulch Superfund Site. Mne waste, including waste rock, tailings piles, and snelter
wastes in the formof slag, flue dust, and stack em ssi ons have caused i ncreased netal |oadi ngs
to surface water and sediments in the California Qulch area and the Arkansas River. The
physical limtations of Oregon Qul ch preclude the support of aquatic life, therefore, risk
evaluations in the BARA were focused on California Qulch and the Arkansas River. Risk to
aquatic life was not calculated for Oregon Qulch. Surface water and sedinent data presented in
the BARA indicate that Oregon Qulch is a contributing source to the ongoing netal pollution of
surface water and sedinment in California Qulch and the Arkansas River. Contaninants in surface
wat er and sedinents in California GQulch and the Arkansas River present a risk to aquatic
receptors. Oegon Qulch contributes to this risk; however, the portion contributed by O egon
@il ch was not defined in the BARA

6.3 SUWARY

The results of the risk assessnents pertinent to QULO indicate the follow ng nedia and exposure
pat hways present potential risk to terrestrial and/or aquatic receptors:

. Ingestion of surface tailings by terrestrial receptors
. Direct exposure of plants and soil fauna to surface tailings
. I ngestion of surface water and acconpanying incidental ingestion of sedinent by

terrestrial receptors
. Di rect exposure of aquatic receptors to surface water downstream of QU110
. Direct exposure of aquatic receptors to sedi ment downstream of QULO0
The foll owi ng conclusions may be reached fromresults presented in the ERA, BARA, and PERACG

. The tailings pile presents a potential risk to terrestrial receptors and to downstream
aquatic receptors through runoff, etc.

. Surface water presents a potential risk to terrestrial receptors and to the aquatic
ecosyst em downst r eam of QU10

. Sedi nent presents a potential risk to terrestrial receptors and to the aquati c ecosystem
downst r eam of 0OULO



. QU10 is a contributing source of contam nants to downstream surface water and sedi nent
and therefore contributes to the potential risk in California Qilch.

7.0 DESCRI PTI ON CF ALTERNATI VES

A wi de range of cl eanup options were considered in the Screening Feasibility Study (SFS) (EPA
1993). Sone of the alternatives were elimnated during prelimnary screening because they
woul d not effectively address contam nation, could not be inplenented, or would have had
excessive costs. Renedial action alternatives for QULO that were retai ned after screening
alternatives fromthe SFS for stream sedinents were evaluated in the EE/CA and the alternatives
for the inpounded tailings were evaluated in the FFS. Al of the alternatives were eval uated
using the nine criteria required by the NCP and six additional performance criteria required by
the WAMP as a part of the CD. This evaluation is described in the next section

Three categories of alternatives were evaluated in the EE/ CA for Oregon @il ch Stream Sedi nent
(SM/TerraMatrix, 1995b): (1) channel alternatives, (2) floodplain stabilization alternatives
and (3) cultural resource alternatives. Two channel alternatives, a 500-year channel and a
10-year channel, were evaluated for their potential to stabilize the channel in O egon Qlch

bel ow the tailing i mpoundnent. Four floodplain stabilization alternatives were considered to
addrss the area outside the newy constructed channel. These altermatives are: (1)
stabilization in place, (2) cover in place, (3) excavation and reconstruction, and (4) treatnent
in place. Four remedial action alternatives were devel oped to address the renedi ation at
Cultural Resource Site 5LK844 while avoiding adverse inpacts to the site. These alternatives
are: (1) no action, (2) avoidance, (3) covering, and (4) reconstructing the existing channel

In conjunction with these alternatives, a sedinent control pond was proposed for construction in
O egon @l ch downstream of the toe of the tailing inpoundnent to protect the stream channel from
eroded tailing and sedi nent.

A brief description of the five clean up alternatives that were considered in the FFS for the
O egon @Qul ch QU10 i nmpounded tailings (SM/TerraMatrix, 1997) is provi ded bel ow.

Alternative 1. No Action

Esti mated capital and operating cost: $0
Inmpl erentation tine: |nmediate

No renedi ati on woul d take place under this alternative. This is the "no action" alternative
requi red under CERCLA and is used as a baseline agai nst which other alternatives are eval uated
The exi sting i npoundrment is susceptible to erosion and migration of tailings as well as |eaching
of metals fromtailings. Existing diversion ditches reduce the amount of run-on to the tailings
surface. A sedinment control dam built as part of the Oregon Qulch Stream Sedi nent EE/ CA
(SM/TerraMatrix, 1995b), captures sedi nent fromrunoff fromthe northwest enbanknent.

Alternative 2: Sinple Vegetated Cover

Esti mated capital and operating cost: $1, 830, 000
Inpl erentation tine: 1 to 2 years

This alternative would consist of regrading the tailings inpoundnent surface and enbanknent,
and placing a soil cover. The sinple soil cover would consist of a structural fill |ayer
conprised of regraded tailings and borrow soil followed by a 3-inch-thick |ayer of granular
limestone. The limestone would be overlain by an 18-inch-thick growth nedia | ayer, including
soi | amendrments. The cover woul d be revegetated with a m xture of native and introduced species
adapted to the location (SM/Terrawatrix, 1997).

The tailings enbankments woul d be regraded to a slope of 2.75:1 or flatter to increase stability
and neet WAMP criteria (USDC, 1994). The final design of the regraded enbanknent sl ope

woul d be determ ned during the renedi al design based on avail able data that nay be

suppl emented by | aboratory testing of site soils. The tailings inpoundnent surface would be
regraded to eliminate ponding and achi eve positive drainage into a | ow perneability diversion
ditch |ocated adjacent to the east side of the inpoundnent. The diversion ditch |ocated

adj acent to the east side of the inpoundnent would drain to the south diversion ditch. This



alternative also includes a provision to collect and treat the seep currently discharging at the
toe of the inpoundnment until the seep no longer inpacts surface water quality.

Alternative 3: day Layer Vegetated Cover

Esti mated capital and operating cost: $1, 980, 000
Inpl erentation tine: 1 to 2 years

This alternative would consist of regrading the tailings inpoundnent surface and enbanknent,
and pl acenent of a vegetated cover with a |owperneability clay layer on the top of the

i npoundnent and a sinple vegetated cover on the enbanknent side slopes. The |ow

perneability clay cover placed on the top of the inmpoundment would consist of a structural fil

| ayer nade up of regraded tailings and borrow soil, a 12-inch-thick |ow perneability clay |ayer
a 6-inch-thick sand drai nage | ayer, a geotextile, an 18-inch-thick randomfill layer, and a
vegetated 12-inch-thick growth nedia |layer with soil anendnents. The cover placed on the
enbanknents would be simlar to the cover used with Alternative 2. This cover woul d consist of
3 inches of granular |inestone overlain by an 18-inch-thick growth nedia | ayer, including soi
anendnents and vegetation (SM/Terrawatrix, 1997).

The tailings enbankments woul d be regraded to a slope of 2.75:1 or flatter to increase stability
and neet WAMP criteria (USDC, 1994). The final design of the regraded enbanknent sl ope

woul d be determ ned during the renedi al design based on avail able data that nay be

suppl emented by | aboratory testing of site soils. The tailings inpoundnent surface would be
regraded to eliminate ponding and achi eve positive drainage into a | ow perneability diversion
ditch |ocated adjacent to the east side of the inpoundnent. The diversion ditch |ocated

adj acent to the east side of the inpoundnment would drain to the south diversion ditch. To
reduce the potential for groundwater entering the tailing i mpoundnment, an upgradi ent groundwater
interceptor trench would be constructed in the O egon @Gl ch channel upstreamof the tailing

i mpoundnent. Col | ected groundwater would drain to the south diversion ditch. This alternative
also includes a provision to collect and treat the seep currently discharging at the toe of the
i npoundnent until the seep no | onger inpacts surface water quality.

Alternative 4. Soil Cover with Geosynthetic Barrier

Esti mated capital and operating cost: S2,270, 000
Inpl erentation tine: 1 to 2 years

This alternative would consist of regrading the tailings inmpoundnent surface and enbanknents,
and pl acenent of a soil cover with a geosynthetic barrier layer on the top of the inpoundnent
and a sinple vegetated cover on the tailings enbanknments. The tailings enbanknments woul d be
regraded to a slope of 2.75:1 or flatter to increase stability and meet WAMP criteria (USDC,
1994). The final design of the regraded enbanknent sl ope woul d be determ ned during the
remedi al design based on available data that nay be suppl enented by | aboratory testing of site
soils (SM/TerraMatrix, 1997).

The i npoundnent top surface would be regraded to achi eve positive drainage fromthe surface
into a lowperneability diversion ditch |ocated adjacent to the east side of the inpoundnent.
The diversion ditch | ocated adjacent to the east side of the inpoundment would drain to the
south diversion ditch. The cover placed on the top of the inpoundnent woul d consist of a
structural fill layer consisting of regraded tailings or borrow soil, a geosynthetic barrier, a
sand drai nage | ayer, a geotextile, and an 18-inch-thick layer of plant growh nedia | ayer

The sinple cover placed on the enbanknments would be simlar to the cover specified in
Alternative 2. This sinple cover would consist of 3 inches of granular |inmestone placed over
the regraded tailings followed by an 18-inch-thick growh nedia layer, including soil anendnents
and establishing vegetation.

To reduce the potential for groundwater entering the tailing inpoundnent, an upgradi ent
groundwat er interceptor trench would be constructed in the O egon @l ch channel upstream of

the tailing inpoundrment. Collected groundwater would drain to the south diversion ditch. This
alternative also includes a provision to collect and treat the seep currently discharging at the
toe of the inpoundnment until the seep no longer inpacts surface water quality.



Alternative 5 Milti-Layer Rock and Soil Cover with Geosynthetic Barrier

Esti mated capital and operating cost: $2,540, 000
Tine to inplenent: 1 to 2 years

This alternative includes regrading the tailings inpoundment surface and enbanknents, and

pl acenent of a nmulti-layer cover with a geosynthetic barrier layer. The tailings enbanknents
woul d be regraded to slopes of 3:1 or flatter to enhance stabilization, and the top of the

i npoundnent surface woul d be regraded to achi eve positive drainage fromthe surface into a

| ow perneability diversion ditch | ocated adjacent to the east side of the inpoundnent. The
diversion ditch | ocated adjacent to the east side of the inpoundnent would drain to the south
diversion ditch. The cover placed on the inpoundnent (including the enbankments) woul d
consi st of structural fill consisting of borrow or suitable tailings, a geosynthetic barrier
layer, and a geoconposite drainage layer. An 18-inch-thick layer of plant growh nedia would be
pl aced on the top of the inpoundnent over the geoconposite drainage layer. On the enbanknments
an 18-inch-thick layer of randomfill overlain with an erosion-resistant, 6-inch-thick grave

I ayer woul d be placed over the geoconposite drainage |ayer. The regraded and covered surface
woul d el i m nate ponding on the inpoundnent and allow runoff to drain into the diversion ditch

The tailings enbankment would be regraded to a 3:1 slope or flatter to increase stability and
nmeet WAVP criteria (USDC, 1994). The final design of the regraded enbanknent sl ope woul d

be determ ned during the renedi al design based on avail abl e data whi ch may be suppl enent ed

by |l aboratory testing of site soils and sanples of specific geosynthetic cover conponents
(SM/TerraMatrix, 1997). The top surface of the tailings would be regraded to a slope of 2
percent towards the diversion ditch |ocated on the east side.

To reduce the potential for groundwater entering the tailing inpoundnent, an upgradi ent
groundwat er interceptor trench would be constructed in the O egon @l ch channel upstream of

the tailing inpoundrment. Collected groundwater would drain to the south diversion ditch. This
alternative also includes a provision to collect and treat the seep currently discharging at the
toe of the inpoundnment until the seep no longer inpacts surface water quality.

8.0 SUWVARY OF COWPARATI VE ANALYSI S OF ALTERNATI VES

Section 300.430(e)(9) of the NCP requires that the EPA eval uates and conpares the renedi a
cleanup alternatives based on the nine criteria listed below The first two criteria, (1)
overal | protection of human health and the environment and (2) conpliance with applicable or

rel evant and appropriate requirenents (ARARs) In Appendix A are threshold criteria that nust be
met for the Selected Renedy. The Sel ected Renedy nust then represent the best bal ance of the
remai ning primary bal ancing and nodifying criteria. In addition the cleanup alternatives were
eval uated using six perfornance criteria specified in the WAMP (USDC, 1994) to assist in

eval uating the effectiveness of each alternative

8.1 NCP EVALUATI ON AND COVMPARI SON CRI TERI A

8.1.1 THRESHOLD CRI TERI A

1. Overall protection of human health and the environment addresses whether or not a
remedy provides adequate protection and descri bes how potential risks posed through
each pathway are elimnated, reduced, or controlled through treatnment, engineering

controls, or Institutional Controls.

2. Conpl i ance with ARARs addresses whether or not a remedy will conply with identified
federal and state environmental and siting | aws and regul ati ons

8.1.2 PRI MARY BALANCI NG CRI TERI A

3. Long-term effecti veness and pernanence refers to the ability of a remedy to maintain
reliable protection of human health and the environment over tine.

4. Reduction of toxicity, nobility and volunme through treatnent refers to the degree that
the remedy reduces toxicity, nmobility, and volunme of the contam nation



5. Short-term ef fectiveness addresses the period of tine needed to conplete the renedy and
any adverse inpact on human health and the environment that may be posed during the
construction and inpl ementation period until cleanup goals are achieved.

6. I npl ementability refers to the technical and administrative feasibilities of a renedy,
including the availability of materials and services needed to carry out a particul ar
opti on.

7. Cost evaluates the estinmates capital costs, operation and nai ntenance (QO&) costs, and

present worth costs of each alternative.

8.1.3 MXDI FYI NG CRITER A

8. State acceptance indicates whether the State (CDPHE), based on its review of the
information, concurs wth, opposes, or has no comment on the preferred alternative.

9. Community acceptance is based on whether comunity concerns are addressed by the
Sel ected Renmedy and whether or not the comunity has a preference for a renedy.

8.2 WAWP PERFORVANCE CRI TERI A

Additional site-specific criteria beyond the required NCP criteria have been devel oped for
eval uating renedial alternatives for QU10. These criteria are described in the WAMP attached
as Appendi x D to the Consent Decree for the California Qulch Site. The six WAMP (USDC,

1994) criteria described bel ow have assisted in the evaluation of the effectiveness of each
proposed al ternative:

1. Surface Erosion Stability: Renmedial alternatives for source material will ensure surface
erosion stability through the devel opment of surface configurations and inplenentation
of erosion protection neasures. The renedial design will neet the following criteria:

a. Erosi onal rel eases of waste naterial are predicted by use of all or sonme of the
follow ng procedures: the Revised Universal Soils Loss Equation (RUSLE), w nd
erosion soil |oss equation (Wodruff and Siddoway, 1965), and the procedures set
forth in the U S Nuclear Regulatory Commi ssion's Staff Technical Position,

Desi gn of Erosion Protection Covers for Stabilization of UraniumMII| Tailings
sites (NRC, 1990) for site-specific stormflow conditions set forth in 1.b bel ow

b. Renedi at ed surfaces located within the 500-year floodplain will be stable under
500-year, 24-hour, and 2-hour stormevents. Renediated surfaces |ocated outside
the 500-year floodplain will be stable under 100-year, 24-hour, and 2-hour storm
events. On source enbanknents or where the slope of the reconstructed source is
steeper than 5:1 (Horizontal: Vertical), surface floww Il be concentrated by a
factor of 3 for purposes of evaluating erosion stability.

2. Slope Stability: Source renmediation alternatives will ensure geotechnical stability
t hrough the devel opment of enbanknents or slope contours. The renedial design will
neet the following criteria:

a. I npoundi ng enbanknents will be designed with a Factor of Safety (Safety
Factor) of 1.5 for static conditions and 1.0 for pseudo-static conditions.

b. Recontoured slopes will be designed with a Safety Factor of 1.5 for static
conditions and 1.0 for pseudo-static conditions.

C Anal ysis of geotechnical stability will be perforned using an acceptabl e conputer
nodel . Material and geonetry input paraneters will be obtained from avail abl e data.

3. Fl ow Capacity and Stability: Renedial alternatives utilizing retaining structures,
di version ditches, or reconstructed streamchannels will ensure sufficient capacity and
erosional stability of those structures. The renedial design will neet the followi ng



criteria:

a. Capacity: Diversion ditches will be sized to convey the 100-year, 24-hour, and 2-
hour stormevents. Reconstructed streamchannels will be sized to convey flow
equal to or greater than the flow capacity i medi ately upstream of the
reconstruction.

b. Stability: FErosional release of waste material fromditches, stream channels, or
retaining structures will be determ ned by either or both of the follow ng nodels:
U S. Arny Corps of Engineers Hydrol ogi c Engi neering Center HEC 1(CCE,
1991) and HEG-2 (COE, 1990) nodels.

1) Di version Ditches and Reconstructed Stream Channels: Renedi al
surfaces located within the California Qulch 500-year floodplain will be
desi gned to be stable under flows resulting from500-year, 24-hour, and 2-
hour stormevents. Renmedial construction outside the 500-year floodplain
will be designed to withstand flows resulting fromthe 100-year, 24-hour,
and 2-hour stormevents. Reconstructed teamchannels will be configured
to the extent practicable to replicate naturally occurring channel patterns.

2) Retaining Structures: Structures such as gabions, earth dikes, or riprap
wi Il be designed to be stable under the conditions stated above under item
3.b.1 for the diversion ditch or streamchannel with which the structure is
associated. If riprap is to be placed in streamchannels or ditches, the
riprap will be sized utilizing one of the follow ng nethods:

. U S. Arny Corps of Engineers (COE, 1991);
. Saf ety Factor Method (Stevens and Sinons, 1971);
. St ephenson Met hod (St ephenson, 1979);

Abt/CSU Method (Abt, et. al., 1988).

Sel ection of one of these nethods will be based on the site-specific flow
and sl ope conditions encountered.

Surface and G oundwat er Loadi ng Reduction: Renmedial alternatives will ensure
reduction of mass |l oading of COCs (including TSS and sulfate), as defined in the Draft
Final Terrestrial Ri sk Assessnment (see WAMP [USDC, 1994]), and change in pH,

resulting fromrun-on, run-off, and infiltration fromsource areas. The FFS will

i ncorporate the follow ng:

a. For each source of contam nation evaluated in the FFS, the present nmass | oading
of COCs (including TSS and sulfate) will be calculated for both surface and
groundwat er using scientifically accepted nethods. Present pH neasurenents
will also be cal cul at ed.

b. For each source of contam nation evaluated in the FFS, the net |oading reduction
of COCs (including TSS and sulfate) and change in pH resulting from
i npl enentati on of each renedial alternative shall be calculated for surface and
groundwat er using scientifically accepted nethods.

Terrestrial Ecosystem Exposure: Evaluation of renedial action alternatives with respect

to reduction of risk to the terrestrial ecosystens within each QU should be based on area-
wi de estinmates of risk to receptor populations. Exposure estinmates for assessing this risk
shoul d consider factors that affect the frequency and duration of contact with

contam nated nedia, such as: (1) the concentrations and areal extent of contam nation,

and (2) the effect of hone range on the anmount of tine a given species will spend in
contact with contam nated nedia. For each source of contam nation evaluated in the

FFS, the reduction of the potential exposure predicted to result fromthe inplenentation

of each renedial action alternative will be conpared to the present potential exposure
predicted by the terrestrial ecosystemrisk assessnent, as foll ows:

a. For each source of contam nation evaluated in the FFS, the present risk due to
exposure as defined in the terrestrial ecosystemrisk assessnent will be estinated



for soil, each source of contamination, and ponded surface water associated with
each source of contanination

b. For each source of contam nation evaluated in the FFS, reduction of exposure and
ecol ogical risk resulting fromthe inplenentation of each renedial alternative will
be estinmated for soil and the nedia types above. The potential exposure predicted
toresult frominplenentati on of each renedial alternative will be conpared to the
present potential baseline exposure predicted by the terrestrial ecosystemrisk
assessnent .

6. Non-residential Soils: Non-residential soils will be addressed in the FFS. These non-
residential soils are in areas zone agricultural/forest, highway/business, and
industrial/mning. The non-residential areas within the QU will be evaluated in the FFS
consistent with current and likely future | and use

8.3  EVALUATI NG THE ALTERNATI VES WTH THE NCP CRI TERI A

A conparative analysis of the channel and floodplain remedial action alternatives for the stream
sedinents in Oregon Qulch was perforned in the EE/ CA and subsequently summarized in the

Action Menorandum (EPA, 1995). The EE/ CA found that the 10-year channel alternative and

t he 500-year channel alternative would both achieve RAGs and conply with ARARs. The | ong-
termeffectiveness and permanence of the two channel alternatives would also be simlar. The
10-year channel alternative, however, is less costly and less difficult to inplenment than the
500-year channel alternative.

The EE/ CA and Action Menorandum al so eval uated four floodplain alternatives. The four
alternatives achieve RAGs to varying degrees. The excavation and reconstruction alternative
offered the greatest degree of overall protection to the environnent in controlling erosion and
reduci ng | eaching of netals to groundwater and surface water. The excavation and
reconstruction alternative also provided greater |ongtermeffectiveness and permanence since
sedi nents and m scel |l aneous tailing within the 500-year floodplain would be renoved. Al four
floodplain alternatives would provide simlar perfornmance based on inplenentability. The
estinmated cost of the floodplain alternatives in conjunction with the 10-year channe
alternative ranged from $112,000 for the stabilization in place alternative to $154,00 for the
treatnent in place alternative

O the cultural resource alternatives analyzed in the EE/ CA reconstructing the existing channe
offered the greatest degree of overall protection to the environnent by elimnating erosion and
| eaching of nmetals to groundwater and surface water and is less costly and less difficult to
construct than either the avoi dance or covering alternatives. The no action alternative was
presented as a baseline for conparison the other three alternatives.

What follows is a brief summary of the eval uati on and conpari son of the Oregon Qulch Tailings

I mpoundnent alternatives. Additional details evaluating the alternatives are presented in the
FFS. This section evaluates the Oregon @Qul ch QULO tailings inpoundnent alternatives against
the nine NCP criteria. Table 16 provides a conparison of the five renedial action alternatives
and the nine NCP criteria. Information for this section was obtained fromthe FFS for O egon
Qulch QU10 (SM/TerraMatrix, 1997).

8.3.1 OVERALL PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONVENT

This criterion is based on the |evel of protection of human health and the environnment afforded
by each alternative. Al of the alternatives, except Alternative 1 (No Action), would provide
adequat e protection of human health and the environnment. Because the "no action" alternative is
not protective of hunman health and the environnent, it is not considered further in this

anal ysis as an option for this site.

Al though tailings nmaterials and contam nated soils would renmain on site, residual risks would be
reduced under all action alternatives (except No Action) to achieve protection of human health

vi a:

. The use of engineered covers to provide a barrier to wastes; and/or



. The use of revegetated treatnment techniques to reduce the surface erosion

Alternatives 2 through 5 provide overall protection of human health and the environnment by
neeting the follow ng renedial action objectives (RAGs) defined for inpounded tailings in the
SFS:

. Control airborne transport of tailings particles;

. Control erosion of tailings materials and deposition in |l ocal water courses;

. Control leaching and mgration of netals fromtailings into surface water; and
. Control leaching and mgration of netals fromtailings into groundwater

The prinmary difference between the alternatives is the increased protectiveness provided by
covers with a geosynthetic barrier (Alternatives 4 and 5). Alternatives 4 and 5 would provide a
hi gher level of infiltration reduction than the other alternatives. Alternative 5 would offer
the greatest erosional stability and the greatest reduction in infiltration since the
geosynthetic barrier would be installed over the entire area of the regraded i npoundnent (top
surface and enbanknent slopes), as conpared to only on the top surface for Alternative 4.

8.3.2 COOWLI ANCE W TH APPLI CABLE OR RELEVANT AND APPROPRI ATE REQUI REMENTS ( ARARS)

This criterion is based on conpliance with the ARARs presented in Appendix A Alternatives 2
through 5 would conply with all of the ARARs.

8.3.3 LONG TERM EFFECTI VENESS AND PERVANENCE

Dependi ng on the specific renedial action alternative, Aternatives 2 through 5 woul d provi de
good to excellent long-termeffectiveness and permanence. Al of the surfaces for Alternative 2
through 5 provide for positive drainage fromthe surface to the diversion ditches and woul d be
resistant to erosion. In conparison to the other alternatives, Alternative 5 would provide the
hi ghest | evel of permanence and | ong-term effectiveness. The rock cover surface on the
enbanknent slopes for Alternative 5 woul d be erosion resistant, and | ong-term mai nt enance

requi renents woul d be mninal.

8.3.4 REDUCTION OF TOXICI TY, MOBILITY, OR VOLUVE THROUGH TREATMENT

This criterion is based on the treatnent process used; the anount of contam nation destroyed or
treated: the reduction of toxicity, nobility, and volume; the irreversible nature of the
treatnent; the type and quantity of residuals remaining; and the statutory preference for
treatnent. Alternatives 2 through 5 would all greatly reduce the nobility of the tailings (and
netal s) by regrading the surface and constructing the cover. However, toxicity and vol ume of
the tailings Wuld be unaffected by these alternatives. |In addition these alternatives would
not conply with the statutory preference for treatnent.

8.3.5 SHORT- TERM EFFECTI VENESS

This criterion is based on the degree of community and worker protection offered, the potentia
environnental inpacts of the renediation, and the tine until the remedial action is conpleted
Additional risk to the comrunity during inplenentation of Alternatives 2 through 5 nmay result
fromdust em ssions and increased road traffic. The topography surroundi ng the renedi ation
area and the prevailing wind directions in the area (predomnantly fromthe northwest) are
conduci ve to natural abatenent of short-termrisk to the community fromthese alternatives.
Furthernore, short-termrisk factors could be effectively managed with standard engi neering
controls during construction. Dust abatement is a commonly practiced constructi on nethod
Additional traffic would be light and limted to private roads in the imrediate vicinity of
Oregon @ulch. The borrow source for construction nmaterials is adjacent to the inmpoundnent thus
m ni m zing the haul distance.

Ri sk to workers during inplenentati on of those alternatives may result fromdust inhalation
contact with contam nated naterials, and other industrial safety hazards. Dust generati on woul d



be mtigated using standard construction site watering and dust control practices. Contact with
tailings by trained renediati on workers would be mninal, because appropriate safety neasures
woul d be utilized.

Impacts to the environnment during inplenentation of these remedial actions could potentially
result from accidental discharge of runoff with suspended solids fromtailings disturbed during
construction. Potential problens would be mnimzed through the use of sedinment control
nmeasures, including the existing sedi ment control pond downstream of the inpoundnent.

8.3.6 | MPLEMENTABI LI TY

This criterion is based on the ability to performconstruction and inplenent admnistrative
actions. The construction technol ogies used in Alternatives 2 through 5 are comonly used and
wi dely accepted. Materials and personnel would be readily available for this type of work. The
geosynthetic installation (Alternatives 4 and 5) nmay require specialized equi prent and trai ned
per sonnel .

The administrative feasibility of these alternatives would be good. Conpliance with statutory
limts would not be necessary since the selected renedial action would not be CERCLA fund-
financed. Construction permts would not be necessary since all the work would occur on site.
Res-Asarco joint venture and Resurrection own a nmajority of the land area within QU10

including the adjacent haul road and the majority of the borrow area (BLM has jurisdiction of a
smal | portion), so obtaining access fromland owners woul d not be an issue.

8.3.7 COST

This criterion evaluates the estinated capital, &M and present worth costs of each alternative.
Present worth costs range from$1.83 nmillion (Alternative 2) to $2.54 mllion (Alternative 5).
The present worth of post-renoval site control costs for a 30-year period were cal cul ated
assunming a 7 percent discount rate.

Alternative 2: Sinple Vegetated Cover

The estimated cost for this alternative would be $1.83 mllion. Estinmated cost details are
sumari zed in Table 17.

Alternative 3: day Layer Vegetated Cover

The estimated cost for this alternative would be $1.98 mllion. Estinmated cost details are
sumari zed in Table 18.

Alternative 4: Soil Cover with Geosynthetic Barrier

The estimated cost for this alternative would be $2.27 mllion. Estinmated cost details are
sumari zed in Table 19.

Alternative 5. Milti-Layer Rock and Soil Cover with CGcosynthetic Barrie

The estimated cost for this alternative would be $2.54 mllion. Estinmated cost details are
sumari zed in Tabl e 20.

8.3.8 STATE ACCEPTANCE

The State has been consulted throughout this process and concurs with the Sel ected Renedv.
8.3.9 COWUNI TY ACCEPTANCE

Public comment on the RI/FS and Proposed Plan was solicited during a formal public coment
period extending fromMarch 19 to April 18, 1997. It is assunmed that the comunity is

general ly supportive of EPA's Milti-Layer Rock and Soil Cover with Geosynthetic Barrier
alternative since no comments were received during the formal public coment period.



8.4 EVALUATI NG THE ALTERNATI VES WTH THE WAMP CRI TERI A

A conparative analysis of the channel and floodplain remedial action alternatives for the stream
sedinents in Oregon Qulch using the WAMP criteria was perforned in the FFS. The Action
Menmor andum i npl enent ed the Renoval Action for the stream sedi nents (EPA, 1995).

Al channel, floodplain, and cultural resource alternatives would conply with WAMP criteria for
surface erosion stability. The loading reduction for the channel alternatives were determ ned
to be simlar. O the four floodplain alternatives, the cover in place alternative and the
excavation and reconstruction alternative is predicted to provide a slightly higher predicted
reduction in surface and groundwater flows. The cover in place alternative and the excavation
and reconstruction alternative would also elimnate the risk to the terrestrial ecosystem by
covering or renoving the mscellaneous tailing and stream sedinent. The predicted | oadi ng
reductions and reduction in terrestrial ecosystemare simlar for the cultural resource
alternatives. Non-residential soils have not been identified as a source of contam nation

wi thin QU10.

What follows is a brief summary of the agencies' evaluation and conparison of Oregon Qulch
Tai l i ngs | mpoundnment alternatives against the six WAMP criteria. Additional details evaluating
the alternatives are presented in the FFS. Table 21 presents a conparison of the ability of the
five remedial action alternatives to achieve WAMP criteria. Information for this section was
obtained fromthe FFS for Oregon Qulch QU10 (SM/ TerraMatri x, 1997).

8.4.1 SURFACE ERCSI ON STABI LITY

This criterion evaluates surface erosion stability through the devel opnent of surface
configurations and i nplenentati on of erosion protection. Al of the alternatives, except
Alternative 1 (No Action), would achieve the erosional stability criteria, defined by the WAMP
with vegetative or rock covers and woul d reduce the existing |loading of netals to surface or
groundwat er. Because the "no action" alternative does not provide erosional stability, it is
not evaluated further in this analysis as an option for this site. Aternative 5 would provide
the highest |evel of erosional stability.

8.4.2 SLOPE STABILITY

This criterion eval uates geotechnical stability through the devel opment of enbanknents or sl ope
contours to neet factors of safety criteria defined by the WAMP. Alternatives 2 through 4 would
provi de enbanknent slopes regraded to 2.75:1 or flatter to neet WAMP criteria. Alternatives 5
Woul d provi de enbanknent sl opes regraded to 3:1 or flatter to neet WAMP criteria

8.4.3 FLOWCAPACITY AND STABI LI TY

This criterion evaluates the capacity and erosional stability of retained structures, diversion
di tches, or reconstructed streamchannels. Alternatives 2 through 5 would provi de diversion

di tches around the perineter of the inpoundnent to be sized to convey the 100-year, 24-hour
storm and be erosionally stable according, to WAMP criteria. The channels would be stabilized
using vegetation, riprap, concrete, or several manufactured channel reinforcenment products.

8. 4.4 SURFACE WATER AND GROUNDWATER LOADI NG REDUCTI ON

This criterion evaluates the extent to which an alternative would ensure the reducti on of nmass
l oading of COCs resulting fromrun-on, run-off, and infiltration fromsource areas.

The predicted reductions in surface water |oadi ng and groundwater |oading were cal cul ated for
each alternative, and are summarized in Table 21. The reducti on of |oading was cal cul ated by
conparing existing conditions to predicted conditions for each alternative. The covers would
reduce | oading by reducing or elimnating surface water contact with tailings and by reducing
infiltration.

Alternatives 2 through 5 would provide a simlar reduction in surface water |oading. For
Alternatives 2 through 5, surface water loading is predicted to be reduced fromcurrent |oading
conditions by approximately 89 percent to 100 percent, depending on the contam nant of

concern. As shown in Table 21, the predicted reduction in groundwater |oading ranges from84.4



percent for Aternative 2 to 99.8 percent for Alternative 5 since each alternative reduces
infiltration by a different anount.

8.4.5 TERRESTRI AL ECOSYSTEM EXPCSURE

This criterion evaluates the ability of each alternative to reduce risk to the terrestria
ecosystemw thin QU10. Each of the covers for Alternatives 2 through 5 would virtually
elimnate the risk to the terrestrial ecosystemby isolating the tailings and renoving the
exi sting surface water pond.

8.4.6 NONRESIDENTIAL SO LS

This criterion is not applicable. The sources of contam nation at QULO are m scel | aneous
tailings and stream sedi nent, not non-residential soils. Non-residential soils are not a source
of contanination w thin QUL0.

9.0 SELECTED REMEDY

An Action Menorandum (EPA, 1995) was issued on August 4, 1995 by the EPA that sel ected
the following as the renoval action for stream sedinents w thin QU10

Channel Alternative: 10-Year Channel. This alternative consists of constructing a
channel capabl e of conveying the 10-year flood and stabilizing both the channel and the
overbank area inundated during the 500-year flood. Channel construction wll include
excavating sedinent to an average depth of 1.5 feet, mxing linestone in the first foot of
subsoi |l underlying the channel, installing a geotextile, and placing riprap

Stabilization Alternative: Excavation and Reconstruction. This alternative controls

the rel ease of contam nants by stabilizing the area outside the 100-year channel within the
500-year flood plain of Oregon Qulch. This alternative consists of: (1) excavating a 1-
foot-thick |ayer of sedinment, (2) transporting the excavated sedi nent to the Oregon Qul ch
Tailing I mpoundnment, and (3) re-establishing the excavated area of the gulch by

regradi ng, placenent of a 1-foot-thick layer of fill in the excavated area, anmending the
soil, and revegation
Cultural Resource Alternative: Reconstruct Existing Channel. This alternative

consi sts of renoving streamsedinent in the existing channel within Site 5LK844 to an
average depth of 1.5 feet, mxing limestone in the first foot of subsoil underlying the
channel, and stabilizing the channel with riprap for the 500-year flood. Excavation
within the disturbed area of the existing channel will not disturb cultural resources

A Final Renoval Action Design Report (SM/TerraMatrix, 1995c) was subnmitted to the EPA on
August 28, 1995, and a Renoval Action Wirk Plan (SM/TerraWatrix, 1995d) providing an

i npl enentation plan was submtted on Septenber 8, 1995. |Inplenentation of the renova
action was initiated during the fall of 1995 and was conpleted in the fall of 1996

Based upon consi deration of CERCLA requirenents, the detailed analysis of alternatives, and
public comments, EPA has determned that the Milti-Layer Rock and Soil Cover with a
Geosynthetic Barrier alternative presented in the Proposed Plan, with no nodifications, is the
appropriate renedy for the Oregon Qulch Tailings | nmpoundnent within QU10. This Sel ected
Remedy will reduce risk to hunman heal th and the environnent through the follow ng

. Provi des the highest |evel of permanence and |ong-termeffectiveness with the greatest
reduction of infiltration into the tailings inpoundnent.

. Meets or exceeds all of the stability requirenents predicated in the WAMP and
mnimzes the present risk to the terrestrial ecosystem |In addition, the cover proposed
in the Sel ected Renedy exceeds the other alternatives inits ability to reduce the | oading
of contami nants to the surface water and the groundwater

. El i m nates airborne transport of tailings particles and mnimzes both the erosion of
tailings materials and deposition into | ocal water courses and the | eaching and migration



of nmetals into groundwater and surface water

. Controls the risks defined by the risk assessnent including ingestion of surface tailings
by terrestrial wildlife, contact of plants and soil fauna with surface tailings, and
i ngestion of surface water by wildlife.

The Sel ected Renedy best meets the entire range of selection criteria and achieves, in EPA's
determ nation, the appropriate bal ance considering site-specific conditions and criteria
identified in CERCLA, the NCP and the WAMP, as provided in Section 10.0, Statutory

Det er mi nati ons

9.1 REMEDY FOR THE OREGON GULCH TAI LI NGS | MPOUNDIVENT

The Sel ected Remedy woul d consi st of regrading the i npoundnent surface to provide positive
drai nage and flatteni ng the enbanknent side slopes to 3:1 or nilder. A geosynthetic barrier

woul d be installed over a structural fill layer to control infiltration over the entire regraded
i npoundnent (top and side slopes), followed by a geoconposite drainage |ayer (Figure 6). An
18-inch-thick vegetated soil layer will be placed on the top of the geoconposite drainage | ayer
On the side slopes, an 18-inch-thick |ayer of randomfill overlain with an erosion-resistant 6-

inch-thick gravel |ayer would placed over the geoconposite drainage |ayer

The structural fill layer would consist of borrow soil or sandy tailings free of debris. This
| ayer woul d be placed and conpacted on top of the regraded tailings in areas of soft tailings

and in areas requiring fill. The purpose of this layer is to achieve trafficability for heavy
equi pnent to all areas of the tailings and provide a firmbase free fromprotrudi ng rocks and

debris on which the overlying geosynthetic and soil |ayers would be placed. 1In areas of firm
tailings, located prinmarily in the enbanknent area, the structural fill |ayer nmay not be

required. The thickness of this |ayer would al so depend on the regraded surface configuration

An infiltration barrier consisting of a geosynthetic barrier |ayer woul d be placed over the
structural fill layer. The geosynthetic barrier would have a perneability of 3x10 -9 cm sec or
| ess, based on nmanufacturer's data. A geoconposite drainage |ayer, consisting of drainage
netting covered on both sides with a geotextile, would be installed over the geosynthetic
barrier. This layer would provide a |lateral drainage pathway for any infiltration that may
accunul ate on the geosynthetic barrier. The geotextile would allow water to infiltrate the
drai nage netting, but would prevent mgration of fine soil particles that may plug openings in
the netting (SM/ TerraMatrix, 1997).

An 18-inch-thick layer of plant growh nedia woul d be pl aced over the geoconposite drai nage
layer on the top of the inpoundnment. The plant growth nedia would consist of borrow soi
screened to renove oversized rocks and anended, as required, with nutrients, manure, and/or
organic matter to help establish and sustain vegetation. The anobunt and types of nutrients
woul d be based on the analysis of the borrow material conprising this layer. The seed mixture
for revegetation of the cover would contain both native and introduced grasses and forbs that
woul d produce a sel f-sustaining plant comunity that would not require irrigation or nutrient
suppl enent s.

On the enbanknents of the inpoundnent, an 18-inch-thick |ayer of randomfill would be placed
over the geoconposite drainage layer. A 6-inch-thick gravel |ayer woul d be placed over the
random fill layer to provide erosion protection

The East Diversion Dtch would be constructed on the east side of the inpoundnent to convey
runof f fromthe inpoundnent and to divert potential run-on flow away fromthe inmpoundnent.
This ditch would be built with a lowperneability lining to reduce infiltration (Figure 7). The
di scharge fromthe East Diversion Ditch, along with runoff from upstream Oregon Qul ch, woul d
flowto the South Diversion Ditch. This ditch would also be built with a | owperneability
lining to mnimze infiltration where the ditch is adjacent to the tailings inpoundnent. The
South Diversion Ditch would followits current alignment to a point approxinmately 100 feet

nort hwest of the inpoundnent, where it would be directed through a drop channel to enpty into
the Oregon Qul ch channel just upstream of the existing Sedinment Control Pond. The existing
South Diversion Ditch alignment downstream of the drop channel woul d be recl ai med by regrading
the channel sideslopes to 3:1 or flatter and revegetating (SM/TerrahMatrix, 1997).



To reduce the potential for groundwater entering the tailings inpoundnent, an upgradient
groundwat er interceptor trench would be constructed in the O egon @l ch channel upstream of

the tailings inpoundnent (Figure 7). Collected groundwater would drain to the South D version
Ditch. The O egon @l ch channel upstream of the inpoundnent would also be lined fromits
confluence with the South Diversion Ditch to just upstream of the groundwater interceptor trench
to mnimze infiltration

Tenporary erosion and sedi ment control measures woul d be used around the perineter of the site
until the nmulti-layer cover is installed on the regraded enbanknent and i npoundnent surface;
these measures may include silt fencing, straw bales, and possibly erosion control matting. A
tenporary sedinent control dam built as part of the Oregon Qulch Stream Sedi nent EE/ CA will
capture sedinment fromrunoff fromthe northwest enbanknent. Follow ng installation of the
cover, the sedinent control damwoul d not be needed and coul d be renoved (SM/Terrawatri x,
1997).

The Sel ected Renedy will include active managnment of the seep currently discharging at the toe
of the Oregon Qulch Tailing | npoundnent during the interimperiod frominplenentation of the
selected alternative until the seep does not negatively inpact surface water quality. Active
nmanagenent of the seep discharge will be perforned during non-freezing conditions and will

i nclude collection and either punping or transport of the collected flowto the Yak Tunne
Treatnent Plant or other suitable treatment options. Design of the Selected Renedy will include
a drain systemat the toe of the enbanknent to allow the seep discharge to flow unrestricted and
to be collected in a controlled nanner. After inplenentation of the Sel ected Renedy, seep flow
rates are anticipated to decrease, |essening any potential water quality inpacts during w nter
nont hs.

9.2 CONTI NGENCY MEASURES

Specific water quality goals for surface streans and heavy netal s contam nati on have not been
established at this time. EPA has agreed to establish specific surface and groundwat er
requirenents at a later date when EPA, CDPHE, and the PRPs have reached agreenent on the

al | owabl e heavy-netal s contam nant | oadi ngs for each of the contributing source areas (operable
units) for the entire California Qulch Superfund Site

Exi sting data will be conpared to water quality and sedinent data collected after the Sel ected
Remedy has been inplenmented. An evaluation of the degree of surface water-quality inprovenent
will be made by EPA and CDPHE at that tine. |f the inprovenent in Oregon Qul ch surface water
quality is not considered sufficient then additional response actions nay be perforned.

The Sel ected Renedy will be designed to minimze active nai ntenance requirenents. Post-

cl osure mai ntenance of the inperneable cap and vegetative or rock arnor cover will be used to
ensure that the integrity and permance of the cap is naintained. Provisions for surveillance
and repair will be established

Because the Oregon @ulch Tailings | npoundnent will remain on site, the Selected Renedy will
require a five-year review under Section 121(c) of CERCLA and Section 300.430(f)(4)(ii) of the
NCP. The five-year review includes a review of the groundwater and surface water nonitoring
data, inspection of the integrity of the cap, and an evaluation as to how well the Sel ected
Remedy is achieving the RAGs and ARARs that it was designed to neet.

10.0 STATUTCRY DETERM NATI ONS

Under CERCLA Section 121, EPA nust select a renedy that is protective of human health and

the environnent; that conplies with ARARs; is cost effective; and utilizes pernmanent sol utions
and alternative treatnment technol ogies, or resource recovery technol ogies to the naxi num extent
practicable. In addition, CERCLA includes a preference for renedies that include treatnent

whi ch permanently and significantly reduces the volune, toxicity, or nobility of hazardous
wastes as a principal element. The Selected Renedy does not satisfy the statutory preference
for treatnent as a principal element of the remedy. |In narrowing the focus of the FFS
treatnent of the Oregon Qulch Tailings | npoundnent was determined to be inpracticable. The
follow ng sections discuss how the Sel ected Renedy neets statutory requirements. A sinilar
determ nati on was nmade in selecting the Renoval Action for the stream sedinents as presented



in the Acti on Menorandum (EPA, 1995).
10.1 PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONVENT

The Sel ected Renedy protects human health and the envirorunent through the prevention of

direct contact with contamnants at the site. The Selected Renedy uses engi neered covers to
effectively reduce direct contact, ingestion, and inhalation of all contam nants. The reduction
in total loading of COCs to groundwater is estimated to be 99.8 percent resulting from

inpl enentation of the Selected Renedy. Loading of COCs to surface water runoff fromthe
tailings was estinmated to be reduced by 89 percent for |ead, 96 percent for cadm um 97 percent
for TSS, and 99 percent or greater for arsenic, copper, zinc, and sulfate. Due to the
significant reduction in infiltration resulting fromthe Sel ected Renedy, the Oregon Qul ch
Tai l i ngs | mpoundment seep is predicted to stop flowing in |less than approxi mately 7 years after
inplenentation of this alternative, resulting in further reduction in surface water |oading
(SM/TerraMatrix, 1997).

Potential risk to the terrestrial ecosystemdue to ingestion or exposure to tailings would be
elimnated by the Sel ected Renedy since the inpoundment woul d be covered. Potential risk due
to ingestion of ponded surface water on the tailings would be elimnated since the pond would
not exist after regrading the tailings surface

10.2 COWPLI ANCE W TH ARARSs

The Sel ected Renmedy will conply with all ARARs identified in Appendix Ato this ROD. No
wai ver of ARARs is expected to be necessary. Final perfornmance standards will not include
ARARs for Site-w de surface and ground waters or require a specified decrease in point or
nonpoi nt source | oadings of COCs to Site-w de surface and groundwaters (USCD, 1994).

10.3 COST EFFECTI VENESS

EPA has determned that the Selected Renmedy is cost effective in mtigating the principal risks
posed by contami nated tailings. Section 300.430(f)(ii)(D) of the NCP requires eval uation of
cost effectiveness. Overall effectiveness is determned by the follow ng three bal anci ng
criteria: long-termeffectiveness and permanence; reduction of toxicltv, nobility, and vol une
through treatnent; and short-termeffectiveness. Overall effectiveness is then conpared to cost
to ensure that the renedy is cost effective. The Selected Renedy neets the criteria and
provides for overall effectiveness in proportion to its cost. The estinmated cost for the

Sel ected Renedy is S2.54 million. The cost estinmate includes periodic inspection of the cover

To the extent that the estinmated cost of the Sel ected Renedy exceeds the cost for other
alternatives, the difference in cost is reasonable when related to the greater overal
ef fectiveness achi eved by the Sel ected Renedy.

10. 4 UTI LI ZATI ON OF PERVANENT SCLUTI ONS AND ALTERNATI VE
TREATMENT TECHNOLOG ES (OR RESOQURCE RECOVERY
TECHNOLOG ES) TO THE MAXI MUM EXTENT PGSSI BLE

EPA has determ ned that the Sel ected Renedy represents the maxi mumextent to which
permanent solutions can be utilized in a cost effective manner at the Oregon Qul ch Tailings
| npoundnent .

O those alternatives that are protective of human health and the environnent and conply with
ARARs, EPA has determ ned that the Sel ected Remedy for the Oregon Qulch Tailings

I mpoundnent provi des the best balance in ternms of |ong-termeffectiveness and pernanence
treatnent, inplenentability, cost, and state and community acceptance

Wil e the Selected Renedy for the tailings i npoundnent does not utilize the nost permanent
solution treatnent or renoval, the use of engineered covers provides a long-termeffective and
permanent barrier to contam nated waste materials, thus reducing risk to an equival ent extent.
Because the tailings i npoundnent will remain on site with no treatnent, the Sel ected Renmedy
will require a five-year review under Section 121(c) of CERCLA and Section 300.430(f)(4)(ii) of
t he NCP



10.5 PREFERENCE FOR TREATMENT AS A PRI NCI PAL ELEMENT

Various treatnment options for inpounded tailings were considered early in the FS process;
however, due to the nature and size of the inpounded tailings, these options were determned to
be either technically inpracticable and/or not cost-effective (EPA 1993).

11.0 DOCUMENTATI ON OF SI GNI FI CANT CHANGES

The Sel ected Renedy is the second response action to be taken at OQU10 of the California Qulch
Superfund Site. The first action inplenented the Action Menorandum (EPA, 1995) for

m scel | aneous tailings and stream sedi nent in Oregon Qulch and was conpl eted i n Cctober

1996. This renoval action is consistent with the Sel ected Renedy for the Oregon Qulch Tailings
| mpoundnent .

The Proposed Plan for the Oregon @ulch Tailings | npoundnent was rel eased for public

comrent on March 19, 1997. The Proposed Plan identified Alternative 5, Milti-Layer Rock and
Soil cover with a Geosynthetic Barrier as the preferred alternative. No coments were received
during the public conmrent period. Subsequently, the EPA determi ned that no significant

changes to the renedy, as it was originally identified in the Proposed Plan, were necessary.
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CONSTI TUENT

Arsenic

Cadm um

Lead

Zi nc

Source: Tailings R1.,

Not es: Al

TABLES
TABLE

1

OREGON GULCH TAI LI NGS | MPOUNDIVENT SO L SAMPLE

Sanpl e
Type

STC
FS
T

STC
FS
T

STC
FS
T

STC
FS
T

LABORATCORY RESULTS SUWVARY

Nunber of
Sanpl es

3
10
24

3
10
24

3

9
24

3
10
24

Aver age
(my/ Kg)

762.7
13. 4
486. 1
12.6
1.6
55.3
1, 960. 7
83.4
4,587.9
1,740
284.8
11, 027.1

(Wodward d yde Consul tants,
units in mlligrans per kil ogram (ng/Kg)

STC = surface tailings conposite sanples
FS = foundation soils sanpl es
T = subsurface tailings sanples

Medi an
(my/ Kg)

747
12.8
439.5

9.5

1.2
47. 4
2,170

77
3,475
1, 280
185.5
8,720

St andar d
Devi ati on

(my/ Kg)

8.7
1.6
36.9
1, 000. 6
57.3
2,814. 7
1,302. 4
271.9
5,635.6

M ni mum
(mg/ Kg)

692
4.1
191
5.9
0.28
25.3
872
6.5
1,010
730

45
5, 210

Maxi mum
( o/ Kg)

849
27.1
1,430
22. 4

5.8

196
2,840

188

13, 800
3,210
898
29, 300



TABLE 2
OREGON GULCH POND WATER QUALI TY

Concentrations (ng/L)

Dat e 6/7/89 9/17/91 6/ 2/ 95 6/ 6/ 96 Aver age M ni mum Maxi mum
Field pH (std. units) 2.24 1.91 2.60 3.3 2.51 1.91 3.3
Arsenic (diss.) 0.90 3.41 B 0. 30 0.002 B 1.15 0. 002 3.41
Arsenic (tot.) 0. 88 5.30 0. 29 0. 007 1.62 0. 007 5. 30
Cadmi um (di ss.) 0. 082 0.272 0. 029 1. 280 0.42 0. 03 1.28
Cadmium (tot.) 0. 085 0. 225 0.022 B 1.210 1.54 0.02 1.21
Copper (diss.) 3.4 15. 10 0.96 0.84 5.07 0.84 15. 10
Copper (tot.) 3.7 12. 2 0.89 0. 96 17.75 0. 89 12.20
Lead (diss.) 0.012 R 0.29 1.52 0.61 0.01 1.52
Lead (tot.) 0. 021 46.8 0. 32 1.63 12.12 0. 02 46. 80
Zinc (diss.) 16 39.0 3.95 181.0 59. 99 3.95 181
Zinc (tot.) 15 36.3 4.20 172.0 56. 88 4.20 172
Sul fate 4, 300 19,820 J 880 1,760 4,190 880 9, 820
TDS 4, 600 8,560 J 1, 150 2,710 4, 255 1, 150 8, 560

Note: Al values in mlligrans per Liter except pH U = Non-detect, B = Between nmethod detection and instrument detection
limt, J = Estimated through validation, R = Rejected through validation, Averages include non-detect values as the
detection limt

SOURCE: SM/ Terrahatri x, 1996a



TABLE 3
OREGON GULCH SEEP WATER QUALI TY

Concentrations (ng/L)

Dat e 6/7/89 10/ 25/ 89 9/ 17/ 91 6/ 2/ 94 10/ 5/ 94 6/ 1/ 95 6/ 27/ 95
Fl ow (gpn) 1.35 1.80 0. 90 3.14 1.14 41.3 1.92
Field pH (std. units) 2.9 2.81 2.76 2.75 2.96 2.76 2.64
Arsenic (diss.) 0. 036 0.05 U 0.120 B 0.104 0. 048 0.28 0.2
Arsenic (tot.) 0.038 0.12 0.0412 BJ 0.093 0.072 0.29 0.2
Cadm um (di ss.) 0.09 0. 053 0. 282 0.028 0. 009 0.05 0.5
Cadm um (tot.) 0.08 0. 07 0. 278 0.31 1.05 0.04 0.6
Copper (diss.) 2 0.32 0.482 B 0.5 U 0.5 U 1.15 2.9
Copper (tot.) 2.3 0.62 1.19 BJ 1.75 0.5 U 1.05 2.8
Lead (diss.) 0.08 0. 07 R 0. 088 0. 136 0.3 0.11
Lead (tot.) 0.09 0.68 0. 193 0. 175 0.29 0.37 0.171
Zinc (diss.) 930 730 1,130 780 1, 030 15. 4 672
Zinc (tot.) 940 790 1, 090 780 990 14 718
Sul fate 35,000 30, 000 27,700 J 27,000 35, 274 1, 230 34, 400
TDS 51, 000 49, 000 12,900 46, 100 58, 096 1,420 47, 300
TSS 86 560 862 NM NM 16 224
Not e: Constituent concentrations in mlligrans per Liter (ng/L), flowin gallons per mnute (gpm, U = Non-detect,

J = Estimated concentration, R = Rejected through validation, NM = Not Measured, B = Between nethod detection
limt and instrument detection limt

SOURCE: SM/TerraMatri x, 1996a



TABLE 3 (conti nued)
OREGON GULCH SEEP WATER QUALI TY

Loadi ng (I bs/ day)

Dat e 6/ 7/ 89 10/ 25/ 89 9/ 17/ 91 6/ 2/ 94 10/ 5/ 94 6/ 1/ 95 6/ 27/ 95
Fl ow (gpn) 1.35 1.80 0. 90 3.14 1.14 41.3 1.92
Arsenic (diss.) 0. 00058 0. 00054 U 0.0013 B 0.0039 0. 00066 0.14 0. 0046
Arsenic (tot.) 0. 00061 0. 0026 0.00044 BJ 0.0035 0. 00099 0.14 0. 0046
Cadmi um 0. 0015 0. 0011 0. 0030 0. 0011 0. 00012 0. 025 0.012
Cadmi um (tot.) 0.0013 0. 0015 0. 0030 0.012 0.014 0. 020 0.014
Copper (diss.) 0. 032 0. 0069 0. 0052 B 0.019 0.0034 U 0. 57 0. 067
Copper (tot.) 0. 037 0.013 0.013 BJ 0.033 U 0.0034 U 0.52 0. 064
Lead (diss.) 0. 0013 0. 0015 R 0. 0033 0. 0019 0.15 0. 0026
Lead (tot.) 0. 0015 0. 015 0. 0021 0. 0066 0. 0040 0.18 0. 0039
Zinc (diss.) 15 16 12 29 14 7.6 15
Zinc (tot.) 15 17 12 29 14 6.9 17
Sul fate 570 650 300 J 1, 000 490 610 790
TDS 830 1,100 140 1, 700 800 700 1,100
TSS 1.4 12 NM NV NM 7.9 5.2

Note: Constituent |oadings in pounds per day (lbs/day), flowin gallons per mnute (gpn), U = Non-detect concentration
data, J = Estinmated concentration data, R = Loading not cal culated due to rejected data, NM = Not Measured,
B = Between nethod detection limt and instrunent detection limt. Average |oading cal cul ated using non-detect and
esti mated concentrati ons at val ues shown.

SOURCE: SM / TerraMatri x, 1996a



TABLE 3 (conti nued)
OREGON GULCH SEEP WATER QUALI TY

Concentrations (ng/L)

Dat e 7/ 26/ 95 8/31/95  9/27/95  10/26/95  5/17/96 6/6/96  Average Maxi mum M ni num
Fl ow (gpm 0.85 1.92 1.17 3.08 4.49 1.34 4.95 41. 3 0.85
Field pH (std. 2.82 2.97 2.95 2.95 2.7 3.21 2.86 3.21 2. 64
Arsenic (diss.) 0. 14 0.08 0.13 0.09 0.078 0.11 0.11 0.28 0.036
Arsenic (tot.) 0.128 0.155 0.116 0.23 0.08 5 0.50 5 0.038
Cadni um (di ss.) 0.16 0.7 1B 1.1 B 0.33 0. 30 0.23 0.7 0. 009
Cadni um (tot.) 0.6 0.54 0.59 1 1.3 1.9 0. 64 1.90 0.04
Copper (diss.) 3.9 3.1 3 0.94 1.7 1.5 1.69 3. 90 0.32
Copper (tot.) 2.9 3.6 3.6 0.95 1.54 1.56 1.87 3. 60 0.50
Lead (diss.) 0. 155 0.12 0.14 0.18 0.05 0.14 0.13 0.3 0.05
Lead (tot.) 0.13 1.23 0.32 0. 86 0.11 0.14 0.37 1.23 0.09
Zinc (diss.) 740 835 938 884 488 825 769 1, 130 15. 4
Zinc (tot.) 742 818 918 1, 100 479 799 783 1, 100 14.0
Sul fate 31, 400 31, 500 32, 900 34, 400 18, 400 29,700 28,377 35, 274 1, 230
TDS 36, 500 49, 800 52, 300 61, 700 28, 290 49,500 41,838 61, 700 1, 420
TSS 198 136 216 646 86 202 294 862 16

Note: Constituent concentrations in mlligrans per Liter (ng/L), Flowin gallons per mnuter (gpn), U = Non-detect,
J = Estinmated concentration data, R = Rejected through validation, NM= Not Measured, B = Between nethod detection
limt and instrunment detection linit

SOURCE: Terra-Matrix, 1996a



TABLE 3 (concl uded)
OREGON GULCH SEEP WATER QUALI TY

Loadi ng (I b/ day)

Dat e 7/ 26/ 95 8/31/95  9/27/95  10/26/95  5/17/96 6/6/96  Average Maxi mum M ni mum
Fl ow (gpm 0.85 1.92 1.17 3.08 4. 49 1.35 4.95 41.3 0.85
Arsenic (diss.) 0. 0014 0.0018  0.0018 0. 0033 0. 0042 0. 002 0.013 0.14 0. 00054
Arsenic (tot.) 0. 0013 0.0036 0.0016 B 0.0085 B 0.0043 0. 081 0.022 0.14 0. 00044
Cadni um 0. 0016 0.016 0.014 0. 041 0.018 0. 005 0.011 0. 041 0. 00012
Cadni um (tot.) 0. 0061 0.012 0. 0083 0. 037 0.070 0. 031 0.018 0. 07 0. 0013
Copper (diss.) 0. 040 0.071 0. 042 0. 035 0. 092 0. 024 0. 077 0.57 0. 0034
Copper (tot.) 0. 030 0. 083 0. 051 0. 035 0. 081 0.025 0.076 0.52 0. 0034
Lead (diss.) 0. 0016 0.0028  0.0020 0. 0067 0. 003 0. 002 0. 015 0.15 0. 0013
Lead (tot.) 0. 0013 0.028 0. 0045 0. 032 0. 006 0. 002 0. 022 0.18 0. 0013
Zinc (diss) 7.6 19 13 33 26 13 17 33 7.6
Zinc (tot.) 7.6 19 13 41 26 13 18 41 6.9
Sulfate 320 730 460 1, 300 990 480 670 1, 300 300
TDS 370 1, 100 730 2, 300 1, 500 800 1000 2, 300 140
TSS 2.0 3.1 3.0 24 4.6 3.3 6.7 24 1.4

Note: Constituent |oadings in pounds per day (lbs/day), flowin gallons per mnute(gpn), U = Non-detect concentration data,
J = Estimated concentration data, R = Loading not calculated due to rejected data, NM = Not Measured, B = Between
net hod detection limt and instrument detection limt. Average |oading cal cul ated using non-detect and esti nated
concentrations at val ues shown.

SOURCE: SM/TerraMatri x, 1996a



Concentration

(no/L)
Dat e 6/1/95
Fl ow (gpm 565.5

Field pH (std. units) 4.08

Arsenic (diss.) 0.001 U
Arsenic (tot.) 0. 026
Cadm um (di ss.) 0. 008
Cadm um (tot.) 0. 008
Copper (diss.) 0. 014
Copper (tot.) 0. 046
Lead (diss.) 0. 007
Lead (tot.) 0.38
Zinc (diss.) 0.94
Zinc (tot.) 1.38
Sul fate 40 U
TDS 60
TSS 1, 750

Note: U - Non-detect at concentration val ue shown,

concentration.
NA - Not Applicable.

SOURCE: SM/TerraMatri x, 1996a

Loadi ng
(1 b/ day)

6/
5

0.

9.

13

11

onvoOoOOOOO

/95
65.5
NA
003U
177
054
054
095
312
048
58
38
37
5.8U
407
, 885

TABLE4
OREGON GULCH SQUTH DI VERSI ON DI TCH WATER QUALI TY

Concentration

(mo/L)

5/

13
4

0.

©coooocooo0o0

8/ 96
91.4
C11
001U
. 047
006
007
019
043
014
35
83
98
30
100
326

Loadi ng
(I b/ day)
5/ 8/ 96
1391. 4
NA
017
787
100
117
318
719
23
5.85
13.8
16. 41
502. 2
1,674
5,457.3

ecooocoo0o

Concentration

(mo/L)

5/17/ 96

coocooooo0

40. 4
3.24
. 001
002
016
014
054
049
023
. 037
1.83
1.92
110

160

6.0

Lo
(Ib
5/

©cooooo0o0o0

adi ng
/ day)
17/ 96
40. 4
NA
. 0005
001
008
007
026
024
011
. 018
0.89
0.93
53.5
77.8
2.92

| oading | abel ed with U are cal cul ated usi ng non-det ect



TABLE 5
OREGON GULCH SURFACE WATER QUALI TY (OG 1)

Concentrations (ng/L)

Dat e 5/2/ 91 6/ 12/ 91 7/24/91 5/17/94 5/26/94  5/4/95 5/ 16/ 95
Fl ow (gpm 216 0.45 0. 27 4.5 0.45 1.35 259
Field pH (std. units) 3.33 2.32 2.55 2.45 2.25 2.20 2.51
Arsenic (diss.) 0.0158 BJ R 0. 268 0. 006 0. 008 0.015 0. 089
Arsenic (tot.) 0. 245 0.0336 BJ  0.601 0. 005 0. 008 0. 049 0. 47
Cadni um (di ss.) 0.11 J  0.555 0. 664 0.15  0.0135 0.43 0.35
Cadni um (tot.) 0.0895 J  0.557 J  0.549 0.15 0.215 0.41 0.4
Copper (diss.) 0.893 J 8. 42 2.27 2.2 3.3 3.88 2.2
Copper (tot.) 0.2 J 7.8 2.34 2.15 2.9 3.7 2.22
Lead (diss.) 0.0473 R R 0.001 U 0.01 0. 005 0.012 0.03
Lead (tot.) 25.5 J R 3.6 0. 006 0.018 0.31 2.7
Zinc (diss.) 114 J 644 557 205 297 712 252
Zinc (tot.) 1,110 J 634 J 559 J 192 285 717 255
Sulfate 3, 300 7,480 R 5, 840 9300 24,300 10,000
TDS 6, 010 29, 600 9,430 10,100 15,400 37,900 13,800
TSS 522 J 80 490 J NV NM 330 1, 260

Note: Al constituent concentrations in mlligrans per Liter (nmg/L), U= Non-detect, J = Estinmated concentrati on,
R = Rejected through validation, NM = Not neasured B = Between nmethod dection limt and instrunent detection limt

SOURCE: SM/ Terralatri x, 1996a



TABLE 5 (conti nued)
OREGON GULCH SURFACE WATER QUALI TY (OG 1)

Loadi ng (I b/ day)

Dat e 5/ 2/ 91 6/ 12/ 91 7/ 24/ 91 5/ 17/ 94 5/ 26/ 94 5/ 4/ 95 5/ 16/ 95
Fl ow (gpn) 216 0. 45 0.27 4. 49 0. 45 1.35 259
Arsenic (diss.) 0.041 BJ R 0. 00087 0. 00032 4.3E-05 0.00024 0.28
Arsenic (tot.) 0. 64 1.8E-04 BJ 0.0019 0. 00027 4.3E-05 0.00079 1.5
Cadmi um (di ss.) 0.29 J 0.0030 0. 0022 0. 0081 7. 3E-05 0. 0070 1.1
Cadmi um (tot.) 0.23 J 0.0030 J 0.0018 0. 0081 0.0012 0. 0066 1.3
Copper (diss.) 2.3 J 0. 045 0. 0073 0.12 0.018 0. 063 6.9
Copper (lot.) 26 J 0.042 0. 0076 0.12 0. 016 0. 060 6.9
Lead (diss.) 0.12 R 1.6E-06 U 0.00054 2. 7TE- 05 0. 00019 0. 093
Lead (tot.) 66 J R 0.012 0. 00032 0. 00010 0. 0050 8.4
Zinc (diss.) 300 J 3.5 1.8 11 1.6 12 79

Zinc (tot.) 2,900 J 3.4 3 1.8 J 10 1.5 12 790
Sul fate 8, 600 40 R 320 50. 4 390 31, 000
TDS 16, 000 160 30 540 83 610 43, 000
TSS 1, 300 J 0.43 1.6 J NM NV 5.3 3,900

Note: Al constituent |oadings in pounds per day (lbs/day), flowin gallons per mnute (gpm, U = Non-detect concentration
data, J = Estinmated concentration data, R = Loading not cal culated due to rejected data, NM = Not Measured,
B = Between nethod detection limt and instrunent detection limt. Average |oading cal cul ated using non-detect and
esti mated concentrati ons at val ues shown.

SOURCE: SM/TerraMatri x, 1996a



TABLE 5 (conti nued)
OREGON CULCH SURFACE WATER QUALITY (OG 1)

Concentrations (ng/L)

Dat e 5/ 23/ 95 6/ 1/ 95 6/7/95 6/14/95  6/27/95 7/ 26/ 95 5/ 7/ 96
Fl ow (gpm 956 646 350 5. 97 7.6 0. 63 1504
Field pH (std. units) 3.02 2.9 3.4 2.65 2.49 2.49 3.39
Arsenic (diss.) 0. 062 0.012 0. 002 0.012 0. 009 0. 06 0. 003
Arsenic (tot.) 0.23 0.11 0. 058 0.012 0.01 U 0.044 0.23
Cadni um (di ss.) 0. 09 0.05 0.023 0. 04 0.3 0.18 0. 06
Cadni um (tot.) 0.11 0. 04 0. 029 0.19 0.2 0.5 0.129
Copper (diss.) 0. 62 0.35 0.25 1.8 2.5 4.5 0.3
Copper (tot.) 0.75 0. 28 0.239 2.1 2.7 3.4 0.43
Lead (diss.) 0.03 0.023 0. 04 0. 024 0.0 0.0 0. 038
Lead (tot.) 1.28 0. 48 0.6 0. 067 0. 032 0. 039 1.75
Zinc (diss.) 50. 9 26 14.8 136 196 596 31.7
Zinc (tot.) 50. 2 25.2 14.7 140 211 590 30.5
Sulfate 1, 900 990 510 4,800 8, 200 24, 500 1130
TDS 3,030 1, 310 740 7,070 12, 300 36, 800 1760
TSS 524 ] 476 962 26 46 132 884

Note: Al constituent concentrations in mlligrans per Liter (ng/L), U= Non-detect, J = Estimated concentration, R =
Rej ected through validation NM = Not neasured B = Between nethod dection linmt and instrument detection limt U = Non-detect
t hrough validation at value shown, J = Estimated through validation, R = Rejected through validation, NM = Not neasured

SOURCE: SM/TerraMatri x, 1996a



TABLE 5 (conti nued)
OREGON GULCH SURFACE WATER QUALI TY (OG 1)

Loadi ng (I b/ day)

Dat e 5/ 23/ 95 6/1/95 6/ 7/ 95 6/ 14/ 95 6/ 27/ 95 7/ 26/ 95 5/ 7/ 96
Fl ow (gpm 956 646 350 5.97 7.58 0.63 1504
Arsenic (diss.) 0.71 0. 093 0. 0084 8. 6E- 04 8. 2E- 04 4.5E-04 0. 054
Arsenic (tot.) 2.6 0.85 0.24 8. 6E- 04 4.6E-04 U 3.3 E-04 4.2
Cadmi um (di ss.) 1.0 0. 39 0. 097 0. 0029 0. 027 0.0014 1.1
Cadmi um (tot.) 1.3 0.31 0.12 0.014 0.018 0. 0038 2.3
Copper (di ss) 7.1 2.7 1.1 0.13 0.23 0.034 5.4
Copper (tot.) 8.6 2.2 1.0 0.15 0.25 0.026 7.8
Lead (diss.) 0. 34 0.18 0.17 0. 0017 0. 0027 4. 5E-04 0.6
Lead (tot.) 15 3.7 2.5 0. 0048 0. 0029 2. 9E- 04 130
Zinc (diss.) 580 200 62 9.7 18 4.5 570
Zinc (tot.) 580 200 62 10 19 4.5 550
Sul fate 22,000 7,700 2,100 340 750 190 20, 000
TDS 35, 000 10, 000 3, 100 510 1,100 280 32, 000
TSS 6,000 J 3,700 4,000 1.9 4.2 1.0 16, 000

Note: Al constituent |oadings in pounds per day (lbs/day), flowin gallons per mnute (gpm, U = Non-detect concentration
data, J = Estinmated concentration data, R = Loading not calcul ated due to rejected data, NM = Not Measured, B = Between nethod
detection limt and instrunent detection limt. Average |oading cal cul ated usi ng non-detect and estinmated concentrations at
val ues shown.

SOURCE: SM/TerraMatri x, 1996a



TABLE 5 (Conti nued)
OREGON GULCH SURFACE WATER QUALITY (0OG 1)

Concentrations (ng/L)

Dat e 5/ 8/ 96 5/ 17/ 96 6/ 6/ 96 Aver age Maxi mum M ni mum
Fl ow (gpm 1526 63 3.1 326 1526 0. 27
Field pH 3.49 3.38 3.09 2.82 3.49 2.20
Arsenic (diss.) 0.0010 B 0. 007 0.005 U 0.04 0.27 0. 001
Arsenic (tot.) 0.05 0. 004 0.005 B 0.13 0. 60 0. 004
Cadmi um (di ss.) 0.032 0.09 0.15 0.19 0. 66 0.014
Cadm um (tot.) 0. 067 0.09 0.26 0.23 0.56 0. 029
Copper (diss.) 0.15 0.7 1.7 2.1 8.42 0.15
Copper (tot.) 0.19 0. 64 1.7 2.6 10. 20 0.19
Lead (diss.) 0. 046 0. 026 0. 02 0.028 0. 060 0. 001
Lead (tot.) 0.57 0. 027 0.03 2.3 25.50 0. 006
Zinc (diss.) 15.9 68. 4 133 238 712 14.8
Zinc (tot.) 16.1 66 133 296 1, 110 14.7
Sul fate 530 2400 5190 6738 24,500 510
TDS 880 3630 8710 11, 675 37,900 740
TSS 830 10 54 442 1, 260 10

Note: Al constituent concentrations in mlligrans per Liter (ng/L), U = Non-detect through validation at val ue shown, J =
Esti mated through validation, R = Rejected through validation, NM= Not neasured

SOURCE: SM/ Terralatri x, 1996a



TABLE 5 (concl uded)
OREGON GULCH SURFACE WATER QUALITY (GOG 1)

Loadi ng (I b/ day)

Dat e 5/ 8/ 96 5/ 17/ 96 6/ 6/ 96 Aver age Maxi mum M ni mum
Fl ow (gpm 1256 63 3.1 310 1504 0.27
Arsenic (diss.) 0.02 B 0. 005 0.0002 U 0.08 0.71 0. 00004
Arsenic (tot.) 0.92 0.003 0. 0002 0. 64 4.2 0. 00004
Cadmi um (di ss.) 0.59 0. 068 0. 006 0.28 1.1 0. 00007
Cadmium (tot.) 1.2 0. 068 0.01 0.40 2.3 0. 0012
Copper (diss.) 2.8 0.53 0. 064 1.7 7.1 0. 007
Copper (tot.) 3.5 0.48 0. 064 3.4 26 0. 008
Lead (diss.) 0.85 0. 02 0. 001 0.15 0.85 0. 000002
Lead (tot.) 10 0.02 0. 001 15 130 0. 0001
Zinc (diss.) 2,900 52 5.0 350 2,900 1.6
Zinc (tot.) 300 50 5.0 320 2,900 1.5
Sul fate 9, 700 1, 800 200 7,000 31, 000 40
TDS 16, 000 2,700 330 9, 500 43, 000 30
TSS 15, 000 7.6 2.0 3300 16, 000 0.43

Note: Al constituent |oadings in pounds per day (lbs/day), flowin gallons per mnute (gpm, U = Non-detect concentration
data, J = Estinmated concentration data, R = Loading not calcul ated due to rejected data, NM = Not Measured, B = Between nethod
detection limt and instrunent detection limt. Average |oading cal cul ated usi ng non-detect and estinmated concentrations at
val ues shown.

SOURCE: SM/TerraMatri x, 1996a



TABLE 6
| NTERVEDI ATE ALLUVI AL AQUI FER WATER QUYALI TY (mg/ L)

Locat i on OGLTMAL OGLTMAL OGLTMAL OGLTM/® OGLTM/A® OGLTMAL OGLTM®

Dat e 10/31/91 6/1/94 10/ 12/ 94 10/ 11/ 94 1/ 26/ 95 6/ 6/ 96 6/ 6/ 96

Sour ce WCC SM SM SM SM SM SM Aver age M ni mum Maxi mum
Field pH 7.72 7.75 8. 33 7.80 7.75 8.1 7.8 7.89 7.72 8.33
Arsenic (diss.) 0.01 U 0. 001 0. 001 0. 002 0. 001 0.002 B 0.002 B 0. 00 0. 001 0. 002
Cadmi um (di ss.) 0.005 U 0.0001 U 0.0001 U 0. 0002 0. 0001 0.0005 U 0.0005 U 0.0011 0.0001 U 0. 0002
Copper (diss.) 0.025 U 0.01 U 0.01 U 0.01 U 0.01 U 0.001 U 0.001 U 0.013 U 0.01 U 0.001 U
Lead (diss.) 0.003 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.0014 U 0.001 U 0.001 U
Zinc (diss.) 0.02 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.1 0.027 U 0.001 U 0.1
Sul fate 1749 U 10 U 6 315 414 10 490 208 6 490
TDS 190 129 140 620 684 130 820 387.6 129 820
Not e: Al'l constituent concentrations in mlligrans/Liter (ng/L) unless otherw se noted.

Sources: 1991 sanpl e concentration data: Hydrogeologic R 1. (Colder, 1996b)

1994 t hrough June 1996 data: Water Sanpling Program Data Transnittals SM/TM (1994, 1995, 1996)
U = Non-detect, J = Estimated through validation, R = Rejected through validation
B = Between method detection limt (ML) and instrument detection limt (IDL), NM = Not Measured



TABLE 7
TAI LI NG | MPOUNDVENT PCRE WATER QUALI TY

Locat i on OGLTMM OGLTMA OGLTMAS OGLTMAb OGLTMMABA OGLTMMABA
Dat e 10/ 30/ 91 10/ 30/ 91 6/ 2/ 94 10/ 6/ 94 10/ 31/ 91 6/ 5/ 96
Sour ce WeC WeC SM SM SM SM Aver age M ni mum Maxi mum
Field pH 4.14 5.22 5.35 4.9 5.10 4.24 4.82 4.14 5.35
Arsenic (diss.) 1U 1U 0.021 0. 043 1.0 W 0.01 U 0. 03 0.021 0. 043
Cadm um (di ss.) 0.5 U 0.5 U 0. 082 0. 0165 0.5 U 0. 032 0.27 0. 0165 0. 082
Copper (diss.) 2.5 U 2.5 U 5U 0.01 U 2.5 U 0.01 U 2.5 U 0.01 U 5U
Lead (diss.) 0.432 0. 339 1.22 1.98 4. 66 0.95 1.59 0. 339 4.66
Zinc (diss.) 528 214 272 178 1, 150 580 487 178 1150
Sul fate 30, 300 14, 400 16, 300 9, 220 29, 900 23, 900 20, 670 9, 220 30, 300
TDS 60, 400 24,000 23, 200 14, 400 23, 400 37, 300 30, 450 60, 400 14, 400
Not e: Al constituent concentrations in mlligrans/Liter (ng/L) except pH

Sources: 1991 sanple concentration data: Hydrogeologic R 1. (Colder. 1996b)

1994 through June 1996 data: Water Sanpling Program Data Transmittals SM/TM (1994, 1995, 1996)
U = Non-detect, J = Estimated through validation, R = Rejected through validation, B = Between nethod detection limt (MDL) and instrument detection
limt (IDL), NM= Not Measured



TABLE 8
PERCHED AQUI FER WATER QUALITY - OGLTM/AB

Dat e 10/ 31/ 91 10/ 21/91 6/ 2/ 94 10/ 6/ 94 1/ 25/ 95 6/ 1/ 95 9/ 26/ 95 6/ 6/ 96

Sour ce WCC SM SM SM SM SM SM SM Aver age
Field pH 2.15 2.25 2.58 1.90 2.27 2.52 2.59 2.81 2.38
Arsenic (diss.) 1 W 0. 02 0. 033 0.02 0.04 0.01 0. 25 0.02 0. 17
Cadm um (di ss.) 0. 568 0. 37 0. 26 0. 052 0. 56 0.6 0.6 0.5 0.5
Copper (diss.) 8. 08 4.94 4.4 5.15 6.4 5.5 4.4 4.2 5.6
Lead (diss.) 0.3 U 0. 005 0.05 U 0.001 U 0.001 U 0. 001 0.01 0.005 U 0. 005
Zinc (diss.) 861 760 812 735 880 961 585 746 792
Sul fate 29, 400 28, 647 24, 600 25,519 29, 700 33,400 J 22,500 26, 600 27, 545
TDS 45, 300 39, 710 44, 600 39, 000 46, 300 49, 800 34, 700 43, 700 42,888

Not e Al constituent concentrations in mlligrans/Liter (ng/L) except pH

Sources: 1991 sanple concentration data: Hydrogeologic R 1. (CGolder, 1996b)
1994 through June 1996 data: Water Sanpling Program Data Transmittals SM/TM (1994, 1995, 1996)

M ni mum
1.90
0. 008
0. 26

4.4
0.001 U
585
22,500
34, 700

Maxi mum
2.81
0. 25
0.568
8. 08
0.01
961
33, 400
49, 800

U = Non-detect, J = Estimated concentration, R = Rejected through validation, B = Between nethod detection limt (ML) and instrument

detection linit (IDL), NM= Not Measured



TABLE 8 (concl uded)
PERCHED AQUI FER WATER QUALI TY - OGLTMA8

Dat e 10/ 30/ 91 6/ 2/ 94 10/ 11/94  1/25/95 6/ 1/ 95 9/ 26/ 95
Sour ce WeC SM SM SM SM SM Aver age M ni mum Maxi mum
Field pH 4.06 4.29 4.20 4. 06 4.24 4.11 4.16 4.06 4.29
Arsenic (diss.) 1 W 0. 006 0. 007 0. 005 0. 002 0.02 0.01 0. 002 0.016
Cadm um (di ss.) 0.5 U 0.1 0. 117 0.12 0.13 0.13 0.119 0.1 0.13
Copper (diss.) 2.5 U 5 U 1U 0.4 U 0. 004 0.1 0.05 0. 004 0.1
Lead (diss.) 0.3 U 0. 005 0.003 0.018 0. 009 0.012 0. 009 0. 005 0.018
Zinc (diss.) 672 745 610 672 812 525 673 525 812
Sul fate 30, 000 27,000 35, 200 32,700 39, 600 30, 000 J 32,400 27, 000 39, 600
TDS 50, 600 J 50, 700 46, 100 47, 300 61, 200 45, 800 50, 300 45, 800 61, 200
Not e: Al constituent concentrations in mlligrans/Liter (ng/L) except pH

Sources: 1991 sanple concentration data: Hydrogeologic R 1. (CGolder, 1996b)

1994 through June 1996 data: Water Sanpling Program Data Transmittals SM/TM (1994, 1995, 1996)
U = Non-detect, J = Estimated concentration, R = Rejected through validation, B = Between nethod detection limt (ML) and instrument
detection linit (IDL), NM= Not Measured



TABLE 9
LOADI NG TO CALI FORNI A GULCH FROM OREGON GULCH SHALLOW GROUND WATER

Locati on OGLTMAB OGLTMAB CG 4 Average CG 4 od TMAB
Aver age Aver age Loadi ng Concentrati ons Aver age Loading Loading as %
Concentrati ons (1 bs/ day) (1 s/day) of CG 4
Concentrati ons (1 bs/ day) (1 bs/ day) of CG 4

Fl ow 2.8* 1, 632 0.31%
Field pH (std. units) 2.38 4.97
Arsenic (diss.) 0. 17 0.02 0. 002 0.04 50%
Cadmi um (di ss.) 0. 50 0.01 0.11 2.14 0.5%
Copper (diss.) 5.6 0.19 0.31 6. 05 3. 1%
Lead (diss.) 0. 005 0. 0002 0.31 6. 05 0. 003%
Zinc (diss.) 792 26.9 26.5 517 5.2%
Sul fate 27, 545 933 750 14, 645 6. 4%
Not e: Al constituent concentrations in mlligrams/Liter (ng/L) except pH Flowin gallons per ninute (gpmy. Al loading in

pounds per day (I bs/day).
Sources: 1991 sanple concentration and fl ow neasurenent data: Hydrogeologic R I. (Colder, 1996b)
1994 through June 1996 data: Water Sanpling Program Data Transmittals SM/TM (1994, 1995, 1996)

* Flow estimated in Appendix C, Section C 4 of the FFS (SM/TerraMatrix 1996a).



TABLE 10

SEDI MENT SAMPLE ANALYSI S RESULTS (WAL SAMPLI NG EVENT, JUNE 1989)

Anal yt es

Pyritic Sul fur
Silver (total)
Arsenic (total)
Cadm um (total)
Chrom um (total)
Copper (total)
Iron (total)
Manganese (total)
Lead (total)

Zinc (total)

SOURCE: SM/ Terralatri x,

Units

%
ng/ kg
ng/ kg
ng/ kg
ng/ kg
ng/ kg

%
ng/ kg
ng/ kg

ng/ kg

1996a

oG 1
(Just above confl uence
with California @ulch)
4.3
13

200

5.8

380
8.7
1,500
750

1, 800

oG 2 oG 3
(Seep at toe of (S. diversion ditch
i npoundnent) downst r eam of
i npoundnent)
1.2 12
22 23
79 220
19 10
5.8 2.1
550 540
8.7 17
3, 200 600
3, 900 1, 600
6, 900 1, 500



TABLE 11
STREAM SEDI MENT SAMPLE ANALYSI S RESULTS

California Gulch Starr Ditch Oegon Gulch California Qulch

CG 3 SD-1 oG 1 CG 4
Arseni ¢ (ng/kg)
Jun- 89 190 190 200 20
May- 91 290 147 152 146
Jul -91 214 2.8 2.3 61.5
Sep- 91 152 56. 7
Mar - 92 199 48. 05 116
Cct - 93 104 169
May- 94 150 70
Cadm um (ng/ kg)
Jun- 89 28 28 5.8 16
May- 91 26.9 438 1.5 17.3
Jul -91 18 19.8 4.6 8.5
Sep- 91 13.2 9.9
Mar - 92 24.8 7.6 11.3
Cct - 93 10 12
May- 94 7 7
Copper (mgy/ kg)
Jun- 89 720 450 380 610
Jul -91 1, 070 296 109 593
Sep- 91 1, 260 319
Mar - 92 895 91.9 319
Cct - 93 406 494
May- 94 484 296
Iron (ng/kg)
May- 91 93, 500 44, 100 53, 900 75, 400
Jul -91 82, 700 46, 500 47, 000 31, 000
Sep- 91 80, 000 30, 000
Mar - 92 84, 700 17, 500 47, 300

Note: 1989 sanple sites were re-designated with name of nearest current site

SOURCE: SM/TerrahMatrix, 1996a



TABLE 11 (concl uded)
STREAM SEDI MENT SAMPLE ANALYSI S RESULTS

California Gulch Starr Ditch Oegon Gulch California Qulch

CG 3 SD-1 oG 1 CG 4
Cct - 93 59, 600 71, 800
May- 94 55, 600 46, 300
Lead (ng/kg)
Jun- 89 2,000 4,200 750 3, 200
May- 91
Jul -91 2,130 2,380 633 1, 220
Sep-91 2,180 1,170
Mar - 92 2,620 578 2,150
Cct - 93 1, 320 3,170
May- 94 1, 680 1, 830
Sul fate (ng/kg)
May- 91 816 324 3,570 1, 690
Jul -91 1, 060 1, 960 6, 920 450
Sep-91 270 410
Mar - 92 362 49 262
Zinc (my/ kg)
Jun- 89 6, 000 6, 400 1, 800 4400
May- 91 1, 820
Jul -91 3,710 6, 410 683 2,530
Sep-91 5, 210 3,040
Mar - 92 6, 100 1, 680 4,190
Cct - 93 3,480 5, 060
May- 94 3,130 2,750

Note: 1989 sanple sites were re-designated with name of nearest current site

SOURCE: SM/ Terrahatri x, 1996a



TABLE 12
HAZARD | NDI CES FOR TERRESTRI AL RECEPTCRS FROM EXPCSURE TO
CONTAM NANTS I N TAI LI NGS, SURFACE WATER, AND SEDI MENTS
PRELI M NARY ECOLOJ CAL RI SK ASSESSMENT FOR OREGON GULCH (QUL0)

Recept or H Average Intake H Reasonabl e
Maxi mum | nt ake

Passeri ne 2160. 23 3606. 21
Rapt or 1991.01 3296. 88
Smal | herbivore 97. 26 139.91
Lar ge herbivore 35.2 54. 47
Smal | ommi vore 111. 68 155. 59

Large omi vore 32.78 45. 66



TABLE 13
HAZARD QUOTI ENTS FOR AQUATI C LI FE EXPOSED
TO SURFACE WATER FROM OREGON GULCH

Acute AWXC Chroni c AWXC

Anal yte Aver age RVE Aver age RVE
Al um num NA NA NA NA
Ant i nony NA NA NA NA
Arsenic 0.41 0.78 0.79 1.48
Bari um NA NA NA NA
Beryllium NA NA NA NA
Cadmi um 133. 63 200. 30 473. 80 710. 16
Chr om um 0.09 0.17 0.71 1.40
Copper 252. 35 550. 33 378.53 825. 49
I ron NA NA NA NA
Lead 0.01 0.31 0.01 0.31
Mer cury 0. 05 0.05 9. 80 9. 80
Manganese NA NA NA NA
N ckel 0. 45 0.77 3.94 6.74
Sel eni um 0. 33 0.50 1.33 2.00
Silver 0.13 0.19 NA NA
Thal I'i um NA NA NA NA
Zinc 3715. 69 6313. 73 4053. 48 6887. 70

Note: Cd, Cu, Pb, N, Zn are hardness dependent; a hardness of 100 ng/l was used to cal cul ate
the AWQC. HQ based on EPA Acute and Chronic Criteria.

SOURCE: Prelimnary Ecol ogi cal R sk Assessnent for Oregon Gulch (QU10), Wston, 1995a



TABLE 14
HAZARD QUOTI ENT FOR AQUATI C LI FE
EXPOSED TO SEDI MENT FROM OREGON GULCH

Anal yte Aver age RVE
Al um num NA NA
Ant i nony NA NA
Arsenic 13. 90 27. 39
Bari um 4.50 6. 25
Beryllium NA NA
Cadm um 1.04 1.58
Chr om um 0.41 0.56
Copper 14. 29 14. 29
Iron 6. 77 7.24
Lead 9.59 9.59
Mer cury 0. 60 0. 60
Manganese 0.81 0.87
N ckel 0.29 0. 39
Sel eni um NA NA
Silver NA NA
Thal I'i um NA NA
Zinc NA NA

NA = Not Avail abl e

SOURCE: Prelimnary Ecol ogi cal R sk Assessnent for Oregon Gul ch (QU10), Wston, 1995a



TABLE 15
HAZARD | NDI CES FOR SURFACE MEDI A BY RECEPTCR FOR QU10

J Bl ue M n. Anerican Red-tail Bal d Least Ml e Red
G ouse Bluebird Kestrel Hawk Eagl e Chi pmunk Deer Fox
Qu10 10 252 2 0 0 25 0 0

SOURCE: Weston, Inc. and Terra Technol ogi es, 1997.



TABLE 16
COWPARI SON OF ALTERNATI VES FOR THE OREGON GULCH

Alternative 1
No Action

Overal |l Protection of
Humen Heal th and the
Envi r onnent

Does not neet RACS.

Al'l ows conti nued

cont ami nation of ground
and surface water.
Conti nued erosion of
fromthe existing
embanknment sl opes.

(This criterion includes
whet her the renedial action
obj ectives [RACS] woul d

be nmet)

tailing

Conpl i ance with ARARs Not an issue.

Long- Term Ef f ecti veness
and Per manence

No | ong-term effectiveness.

Reduction of Toxicity, Tr eat nent
Mobility, or Vol une

through Treat nent

not applicable.

Short-Term Ef fecti veness No di sturbance to the
community. Not effective in
reducing short-termrisk to

the environnent.

I mpl ementability Not an issue.
Cost $0

Agency Acceptance Not Likely.
Communi ty Accept ance Not Li kely.

SOURCE: SM/ TerraMatrix, 1996a

TAI LI NG | MPOUNDMENT - NCP CRI TERI A

Alternative 2
Si npl e Vegetated Cover

Good overall
Meet s RACS:
-Control s airborne rel eases
-Controls erosion

-Controls releases to
surface water

- Reduces rel eases to
groundwat er

protection.

Conplies with all ARARs.
Good | ong-term
effectiveness and

per manence.

Mobility reduced, treatnent

not applicable.

Sone short-termrisk to the
community due to dust

enm ssions, increased traffic,
and to workers regrading

the tailing surface.

Rel atively easy to
i npl ement .

$1.83 MIlion
Possi bl y.

Possi bl y.

Alternative 3
Clay Layer Vegetated
Cover

Good overall
Meet s RACS:
-Control s airborne rel eases
-Controls erosion

-Controls releases to
surface water

-Further reduces releases to
groundwat er

protection.

Conplies with all ARARs.
Good |l ong-term
effectiveness and

per manence.

Mobility reduced, treatnent

not applicable.

Sone short-termrisk to the
community due to dust

enm ssions, increased traffic,
and to workers regrading

the tailing surface.

Rel atively easy to
i npl ement .

$1.98 Mllion
Possi bl y.

Possi bl y.

Alternative 4
Soi | Cover with
Geosynt hetic Barrier

Very good overal |
protection. Meets RACS:
-Controls airborne rel eases
-Controls erosion

-Controls rel eases to
surface water

-Provides high |evel of
protection to groundwater
Conplies with all ARARs.
Very good |l ong-term
effectiveness and

per manence.

Mobi lity reduced,
not applicable.

treat ment

Sone short-termrisk to the
community due to dust

em ssions, increased traffic,
and to workers regrading

the tailing surface.

Geosynthetic installation
may require specialized
equi pment and manpower .
$2.27 Mllion

Li kel y.

Li kely.

Alternative 5
Ml ti-Layer
Soil Cover with
Geosynt hetic Barrier

Excel | ent overall
Meet s RACS:
-Control s airborne rel eases
-Controls erosion

-Controls releases to surface
wat er

- Provi des highest |evel of
groundwat er protection

protection

Conplies with all ARARs.
Excel l ent long-term
effectiveness and

per manence.

Mobility reduced,
not applicable.

treat nent

Sone short-termrisk to the
community due to dust

em ssions, increased traffic,
and to workers regrading

the tailing surface.

Geosynthetic installation
may require specialized
equi pment and manpower .
$2.54 MIlion

Most Li kel y.

Most Li kel y.



<I M5 SRC 97145K>
<I M5 SRC 97145L>
<I M5 SRC 97145W>
<I M5 SRC 97145N>



COVPARI SON OF ALTERNATI VES FOR CREGON GULCH TAI LI NG | MPOUNDMENT - WAMP CRI TERI A

Surface Erosion Stability

Slope Stability

Fl ow Capacity and
Stability

Surface Water (SW and
G oundwat er (GWN

Cont ami nant Loadi ng
Reduct i on

Terrestrial
Exposure

Ecosystem

Non- Resi dential Soils

SOURCE: SM/ TerraMatri x,

TABLE 21

Alternative 1
No Action

No erosional stability
neasur es woul d be taken.
Enbanknents do not neet
WAMP criteria.

The exi sting enbanknent
sl opes do not neet WAMWP
criteria.

Exi sting diversion ditches
have the capacity to carry
the 100-yr, 24-hr flood, but
do not meet WAWP

stability criteria.

No reduction in |oading;
seep flow woul d conti nue.

Continued risk to terrestrial
ecosystem exi sts from

i ngestion of contam nated
surface water and tailing.

Not applicabl e. Non-

residential soils do not
exi st on the tailing
i mpoundnent .

1996a

Alternative 2
Si npl e Veget ated Cover

Al'l surfaces woul d be
stabilized with vegetation
to neet WAWMP criteria.

The enmbanknent sl opes
woul d be regraded to
2.75:1 or flatter to neet
VWAMP criteria.

Di version ditches and
channel s woul d be sized
and stabilized for the 100-
yr, 24-hr flood to neet
WAMP criteria.

84. 4% GW | oadi ng
reduction; 89%to 100%
SW 1 oadi ng reducti on;

seep nay continue to flow

The risk to terrestrial
ecosystemis minimzed.

Not applicabl e. Non-
residential soils do not
exist on the tailing

i mpoundnent .

Al ternative 3
C ay Layer Vegetated
Cover

Al'l surfaces woul d be
stabilized with vegetation
to neet WAMP criteria.

The enbankment sl opes
woul d be regraded to
2.75:1 or flatter to neet
VWAMP criteria.

D version ditches and
channel s woul d be sized
and stabilized for the 100-
yr, 24-hr flood to neet
WAMP criteria.

93. 3% GW | oadi ng
reduction; 89%to 100%
SW 1 oadi ng reducti on.

The risk to terrestrial
ecosystemis ninimzed.

Not applicabl e, Non-
residential soils do not
exist on the tailing

i mpoundnent .

Al ternative 4
Soi |l Cover with
Geosynthetic Barrier

Al'l surfaces woul d be
stabilized with vegetation
to neet WAMP criteria.

The enmbanknent sl opes
woul d be regraded to
2.75:1 or flatter to neet
VWAMP criteria.

D version ditches and
channel s woul d be si zed
and stabilized for the 100-
yr, 24-hr flood to neet
WAMP criteria.

96. 6% GW | oadi ng
reduction; 89%to 100%
SW 1 oadi ng reducti on.

The risk to terrestrial
ecosystemis minimzed.

Not applicabl e. Non-
residential soils do not
exist on file tailing

i npoundnent .

Alternative 5
Mil ti - Layer Rock and
Soil Cover with
Ceosynthetic Barrier

Enbanknent stabilized
with rock and top surfaces
stabilized with vegetation
to neet WAMP criteria.

The enmbanknent sl opes
woul d be regraded to
2.75:1 or flatter to neet
WAMP criteria.

Di version ditches and
channel s woul d he si zed
and stabilized for the 100-
yr, 24-hr flood to neet
WAMNP criteria.

99. 8% GW | oadi ng
reduction; 89%to 100%
SW 1 oadi ng reducti on.

The risk to terrestrial
ecosystemis mnimzed.

Not applicabl e. Non-

residential soils do not
exi st on the tailing
i mpoundnent .



APPENDI X A

ARARS

SUMVARY OF FEDERAL AND STATE LOCATI ON- SPECI FI C ARARS FCR QU10

Standard, Requirenent Criteria, Ctation Appl i cabl e Rel evant and Description
or Limtation Appropriate
FEDERAL
Endanger ed Speci es Act 16 USC ° 1531 et seq No No Provi des protection for threatened and endangered species
50 CFR °° 200 and 402 and their habitats. However, site-specific studies did not

docunent the presence of threatened or endangered speci es.

If threatened or endangered species are encountered during
renedial activities in QULO, then requirenments of Act woul d
be applicabl e.

Fish and Wldlife Coordination 16 USC ° 661 et seq. No No Requires coordination with federal and state agencies to

Act 40 CFR 16 ° 6.302 provi de protection of fish and wildlife in water resource
devel oprment program regul ates actions that inpound,
divert, control, or nodify any body of water. However,
proposed renedial action activities in QU0 will not affect
fish or wildlife. If It appears that renedial activities nmay
inmpact wildlife resources, EPA will coordinate with both the
US Fish and WIidlife Service and the Col orado Depart nent
of Natural Resources.

W der ness Act 16 USC 1311, 16 USC 668 No No Limts activities within area designated as w | derness areas
50 CFR 53, 50 CFR 27 or National WIdlife Refuge Systens.

Executive Order No. 11988 40 CFR ° 6.302 & Yes Pertains to floodpl ai n managenent and constructi on and

Fl oodpl ai n Managenent Appendi x A i mpoundnents in such areas.

Executive Order No. 11990 40 CFR ° 6.302(a) and Yes M ni mi zes adverse inpacts on areas designated as wetl ands.

Protection of Wetlands Appendi x A

Section 404, dean VWater Act 33 USC 1251 et seq. Yes --- Regul at es di scharge of dredged or fill materials into waters of

(o) 33 CFR Part 330 the United States. Substantive requirenents of portions of

Nati onwi de Permt No. 38 (Ceneral and Specific Conditions)
are applicable to QU10 renedial activities conducted within
waters of the United States.



SUMVARY OF FEDERAL AND STATE LOCATI ON- SPECI FI C ARARS FOR QU10 ( Conti nued)

Standard, Requirenent Criteri a,
or Limtation

The H storic and Archaeol ogi ca
Data Preservation Act of 1974

Nat i onal H storic Preservation
Act ( NHPA)

Executive Order 11593
Prot ecti on and Enhancenent of
the Cul tural Environnent

H storic Sites Act of 1935

The Archeol ogi cal Resources
Protection Act of 1979

Resour ce Conservation and
Recovery Act (RCRA).
Subtitle D

Nongare, Endangered or
Thr eat ened Speci es Act

Ctation

16 USC 469
40 CFR ° 6.301 (c)

16 USC ° 470 et seq
40 CFR ° 6. 301(b)
36 CFR Part 63, Part 65,
Part 800

16 USC ° 470

16 USC ° 461-467

16 USC ° 470aa-47011

40 CFR Part 257, Subpart A
° 257.3-1 Fl oodpl ai ns,
par agraph (a)

CRS °° 33-2-101 to 108

Appl i cabl e Rel evant and
Appropri ate

Yes ---

Yes ---

Yes ---

No No

No Yes

Yes ---

STATE OF COLCRADO

No No

Descri ption

Est abl i shes procedures to preserve historical and
archeol ogi cal data that m ght be destroyed through alteration
of terrain as a result of a federal construction project or a
federally licensed activity program A cultural resource
survey was conpleted in QU10 to identify historic properties
whi ch may be affected by renmedial activity.

Expands historic preservation program requires
preservation of resources included in or eligible for listing on
the National Register for H storic Places.

Directs federal agencies to institute procedures to ensure
prograns contribute to the preservation and enhancenent of
non-federally owned historic resources. Consultation with
the Advisory Council on Historic Preservation is required if
remedi al activities should threaten cultural resources.

Preserves for public use historic sites,
of natural significance

bui | di ngs, and objects

Requires a permt for any excavation or renoval of

ar chaeol ogi cal resources frompublic lands or Indian |ands.
Maybe rel evant and appropriate if archeol ogi cal resources
are encountered during renedial action activity.

Provi des general classification criteria for solid waste
di sposal facilities pertaining to floodpl ains.

Standards for regul ati on of nongane wildlife and threatened
and endangered species. Site-specific studies did not
docunent the presence of threatened or endangered speci es.

If threatened or endangered species are encountered during
renedial activities in QU10, then requirenents of Act will be
appl i cabl e.



SUMVARY OF FEDERAL AND STATE LOCATI ON- SPECI FI C ARARS FOR QU10 ( Conti nued)

Standard, Requirenent Criteri a, Ctation

or Limtation
Col orado Register of Historic CRS °° 24-80.1-101 to 108
Pl aces

CRS °° 24-80-401 to 410
1301 to 1305

Col orado H storical,
Prehi storical, and Archaeol ogi cal
Resour ces Act

Col orado Divi sion of
Wldlife Admnistrative
Directive E-1, 1985,
nodi fi ed

Col orado Speci es of Speci al
Concern and Speci es of
Undet er mi ned St at us

Col orado Natural Areas Col orado Revi sed St at utes,
Title 33 Article 33,

Section 104

Col orado Solid Waste D sposal
Sites and Facilities Act,

6 CCR 1007-2

6 CCR 1007-2, Part |

Appl i cabl e

Rel evant and
Appropri ate

No

Yes

Descri ption

Aut horizes the State H storical Society to nom nate properties
for inclusion on the State Register of Hstoric Places
Applicable only if renedial action activities inpact an area
listed on the Register.

Concerns historical,
r esour ces;
political
renmedi al

prehi storical, and archaeol ogi cal

applies only to areas owned by the State or its
subdi vi si ons. May be relevant and appropriate if
action inmpacts an archaeol ogi cal site.

Protects species listed on the Colorado Division of Wldlife
generated list. Urges coordination with the Division of
Wlidlife if wildlife species are to be inpacted. No evi dence

of species of special concern have been identified at this site.

Mai ntains a |ist of plant species of "special concern.”

Al t hough not protected by State statue, coordination with
D vision of Parks and Qutdoor Recreation is reconmended if
activities will inpact |isted species.

Establ i shes regul ations for solid waste managenent facilities,
i ncluding | ocation standards. Proposed renedial action in
QU10 will not establish a solid waste managenent facility.



SUMVARY OF FEDERAL AND STATE ACTI ON- SPECI FI C ARARS FOR QU10

Standard, Requirenent Criteria,

or Limtation

Solid Waste Disposal Act as
anmended by the Resource
Conservation and Recovery Act
of 1976 (RCRA)

Hazardous Material s
Transportation Act

Col orado Solid Waste D sposal
Sites and Facilities Act

Col orado Water Quality Control
Act, Storm Water D scharge
Regul ati ons

Col orado M ned Land
Recl amat i on Act

Col orado Air Pollution

Prevention and Control Act

Citation

40 CFR Part 257, Subpart A
° 257.3-1 Fl oodpl ai ns,
paragraph (a); ° 257.3-7

Air, paragraph (b)

49 USC ° 1801-1813
49 CFR 107, 17,-177

6 CCR 1007-2

5 CCR 1002-2

CRS 34-32-101 to 125
Rule 3 of Mneral Rules and
Regul ati ons

5 CCR 1001- 3;
Sections 111.D.1.b,c,
Sections I11.D.2.b,c,e, f,qg.
Regul ation 1

Appl i cabl e Rel evant and
Appropri ate
FEDERAL
Yes ---
No No

STATE OF COLCRADO

No No

Yes ---
No Yes
Yes ---

Descri ption

Sel ected portions of Part 257 pertaining to floodplains and
air are applicable. These provisions establish criteria for
classification of solid waste disposal facilities and practices.

Regul ates transportation of hazardous materials. Proposed
remedi al action in QU10 will be conducted on private
property and will not entail off-site transportation of
hazardous materi al s.

Est abl i shes standards for licensing, |ocating, constructing
and operating solid waste facilities. Proposed renedi al
action in QUI0 will not involve establishnent of a solid
wast e di sposal facility.

Establ i shes requirenents for stormwater di scharges (except
portions relating to Site-wi de Surface and G oundwater).
Subst antive requirenments for stormwater discharges
associated with construction activities are applicable.

Regul ates all aspects of |and use for mning, including the
| ocation of mning operations and rel ated reclamati on
activities and ot her environmental and soci o-econonic

i npacts. Substantive requirenments of selected portions of
Rul e 3 regardi ng Recl amati on Measures, Water - GCeneral

Requi renents (except portions relating to Side-wi de Surface
and Gound Water). WIldlife, and Revegetation are
potentially rel evant and appropriate.

Regul ati on No. 1 provisions concerning fugitive em ssions

for construction activities, storage and stockpiling activities,
haul roads, haul trucks, and tailing ponds are applicable (5
CCR 1001-3; Sections IIl1.D. 2.b,c,e,f,g.). Construction
activities in QULO will be conducted in accordance with a
fugitive em ssions control plan.



Standard, Requirenent Criteria,

or Limtation

Col orado Noi se Abat enment Act

Regul ations on the Col |l ection of

Aquatic Life

Col orado Hazardous Waste
Regul ati ons

Col orado Air Pollution
Prevention and Control Act

Col orado Air Pollution
Prevention and Control Act

SUMVARY OF FEDERAL AND STATE ACTI ON- SPECI FI C ARARS FOR QU10 (Conti nued)

Ctation Appl i cabl e

CRS °° 25-12-101 to 108 Yes ---

2 CCR 406-8, Ch. 13, No No
Article Ill, Sec. 1316

6 CCR 1007-3, Part 264: No Yes
Section 264.301, (g), (h), (i),
and (j);
Section 264. 310, (a)(1)
through (a)(4);
Section 264. 310, (b)(1) and
(b) (5)

5 CCR 1001-4 Yes ---
Regul ation 2
Odor s

5 CCR 1001-5 Yes
Regul ation 3
APENs

Rel evant and
Appropri ate

Descri ption

Est abl i shes maxi mum perm ssi bl e noise levels for particul ar
tine periods and |land use related to construction projects.

Requi rements governing the collection of wildlife for
scientific purposes. Renedial action activities within QU10
wi Il not include biological nonitoring.

These specific provisions of the hazardous waste regul ati ons
may be rel evant and appropriate for conducting renedial
actions in QULO. Specific provisions of Section 264. 301
concern run-on control, run-off control, nmnanagerment of run-
on and run-off control system and w nd dispersal. Specific
provi sions of Section 264.310 concern placenment of a cover
to mnimze infiltration, mninize maintenance, pronote

drai nage and nini m ze erosion, and accomodate settling.

Applicable only if renedial action activities cause
obj ectionabl e odors. Renedial action in QULO is not
expected to product odors.

Subst antive provisions of APENs will be net.



SUMVARY OF FEDERAL AND STATE CHEM CAL- SPECI FI C ARARS FOR QU10

Standard, Requirenment Criteria, Ctation Appl i cabl e Rel evant and Descri ption
or Limtation Appropri ate
FEDERAL
Cean Air Act, 40 CFR Part 50 No No National anbient air quality standards (NAAQS) are
National Primary and Secondary i mpl enent ed through the New Source Revi ew Program and
Anbient Air Quality Standards State Inplenentation Plans (SIPs). The federal New Source

Revi ew program address only naj or sources. Em ssions

associ ated with proposed renmedial action in OQU10 will be
limted to fugitive dust emi ssions associated with earth
nmoving activities during construction. These activities will
not constitute a najor source. Therefore, attainment and

mai nt enance of NAAQS pursuant to the New Source Revi ew
Program are not ARARs. See Col orado Air Pollution
Prevention and Control Act concerning applicability of

requi renents inplenented through the SIP.

RCRA Land Di sposal 40 CFR Part 268 No No RCRA LDRs are not applicabl e because the materials in issue
Restrictions (LDRs) have been identified as extraction or beneficiation wastes that
are specifically exenpted fromthe definition of a hazardous
waste. Not relevant and appropriate, see Superfund LDR
Qui de #7.



Standard, Requirenent Criteria,

or Limtation

Col orado Air Pollution
Preventi on and Control

SUMVARY OF FEDERAL AND STATE CHEM CAL- SPECI FI C ARARS FOR QU10 ( Conti nued)

Act

Citation

5 CCR 1001- 14

5 CCR 1001- 10
Part C(1) & (I1)
Regul ation 8

Appl i cabl e Rel evant and
Appropri ate

STATE OF COLCRADO

Yes ---

Descri ption

Pursuant to the Colorado Air Pollution Prevention and
Control Act applicants for construction permits are required
to eval uate whether the proposed source will exceed NAAQS
Applicants are also required to eval uate whet her the proposed
activities would cause the Col orado anbi ent standard for TSP
to be exceeded. Construction activities associated with the
proposed renedial action in QU0 will be linmted to
generation of fugitive dust em ssions. Col orado regul ates
fugitive em ssions through Regulation No. 1. Conpliance

with applicable provisions of the Colorado air quality
requirenents will be achieved by adhering to a fugitive

em ssions control plan prepared in accordance with

Regul ati on No. 1.

Regul ation 8 sets enmission limts for | ead and hydrogen

sul fide. Applicable are required to eval uate whether the
proposed activities would result in the Regulation 8 | ead
standard bei ng exceeded. The proposed renedial action in
QU10 is not projected to exceed the em ssion levels for |ead
or hydrogen sul fide, although some |ead enissions nmay occur.
Conpliance with Regulation 8 will be achieved by adhering

to a fugitive em ssions control plan prepared in accordance
with Regul ation No. 1.



